


APPENDIX J

STORMSATER MANAGEMENTSYSTEM

1.  STORMWATER

| CALCULATIONS - INTERIM
CONDITIONS ~

2. STORMWATER »
CALCULATIONS - CLOSED
CONDITIONS |

3. NPDESPERMIT



~ APPENDIX J.1

STORMWATER CALCU LATIQNS -
Ifo “fEfRIM C.NIITI.NS




ERMINATION OF RAINFALL TOTALS




Page: 1 of 2
Client:  Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Proj.#: 128017
Calculated By: LJC Date: 9/14/07
Checked by: JPV Date: 9M7/07

Shaw* shaw Environmental, Inc.

TITLE: DETERMINATION OF RAINFALL TOTALS AND DISTRIBUTION

Problem Statement

Determine the total rainfall intensity for the 2-year, 25-year and 100-year frequencies. The rainfall
intensity for the 25-year and 100-year frequencies is used in the HEC-HMS model to determine
rainfall runoff and the 2-year frequency is used in the calculations to determine SCS Lag Time.
Given

Rainfall data was obtained from Bulletin 71 (see attached reference).

Assumptions

Based on the information provided in Bulletin 71, it was assumed that the rainfall distribution of the
1-hour storm for all storm frequencies corresponds to the first-quartile distribution pattern, i.e the
heaviest rainfall occurs in the first quarter of the storm event. For the 24-hour storms, a third-
quartile distribution pattern is more appropriate. ‘

Results

As shown on Figure 1 of Bulletin 71, DeWitt County is located in the Central Climatic Section. From

Table 1 of Bulletin 71, the following conservative total rainfalls were used in the hydrologic
analyses.

Recurrence 24-Hour 1-Hour

Interval (inches) (inches)
2-Year 3.02 1.42 l
25-Year 5.32 2.50 |
100-Year 6.92 3.25 I

The table below summarizes the cumulative percent rainfall for the first- and third-quartile
distributions shown in Table 1 of Bulletin 71. The total rainfall and percentages are entered into-the
HEC-HMS model and the program multiplies the percentages by the total rainfall to develop a
rainfall hydrograph for each storm frequency.
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, Cumulative Storm Rainfall (perceht)
Cumulative Storm First Quartile Third Quartile
Time (percent) (1-hour Storm) (24-hour Storm)
— v 16, . "
10 33 6
15 , 43 9
20 52 12
25 60 15
30 66 19
35 71 23
40 75 27
45 | 79 32
50 82 38
55 84 45
60 86 57
65 88 70
70 - 90 79
75 92 85
80 94 89
85 96 92
90 | 97 95
95 | 98 97
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1st Quartile Rainfall Distribution

Storm Event 25-year, 1-hour storm event for Clinton Landfill No. 3

Enter Rainfali Depth (in) 2.50

Storm Length (hrs.) 1

Cumulative Storm Rainfall First Quartile Time Cumulative Precipitation

(%) (%) ‘ {in)
0 . 0 0:00 0.00
5 . 16 . 0:03 . 0.40
10 ] 33 0:06: ' 0.83
15 43 : 0:09. 1.08
20 52 0:12 1.30
25 : 60 0:15 1.50
30 66 0:18 1.65
35 71 0:21 ) 1.78
40 75 0:24 ' ) 1.88
45 79 0:27 T 1.08
50 B2 03 ] .05
55 B4 3 240
60 86 0:36 2.15
65 88 0:39 220
70 90 0:42 2.25
75 92 0:45 2.30
80 94 0:48 235
85 96 0:51 2.40
90 97 0:54. 243
95 98 0:57 245
100 100 1:00 2.50

Time Interval {min) 1 3]




3rd Quartile Rainfall Distribution

Storm Event 25-year, 24-hour storm event for Clinton Landfill No. 3 |
Enter Rainfall Depth (in) 5.32
Storm Length (hrs.) 24

Cumuiative Storm Rainfall Third Quartile Time Cumulative Precipitation

54.17 43.83] 13:00 2.33
55.56 46.33 13:20 2.46
56.94 . 49.67 13:40 2.64

- 568.33 53.00 14:00 2.82




Cumulative Storm Rainfall Third Quartile Time Cumulative Precipitation
(%) (%) » (in)
59.72 56.33 14:20 3.00
61.11 59.89].  14:40 3.19
62.50 -63.50 15.00 3.38
63.89 67.11 15:20 3.57
65.28 70.50] 15:40 3.75
66.67 73.00 16:00 3.88
68.06 7550  16:20 4.02
69.44 78.00 16:40 4.15
70.83 80.00 17:00 4.26

72.22

81.67

) 17:20

434

Time Interval (min)




1st Quartile Rainfall Distribution

Storm Event
Enter Rainfali Depth (in)
Storm Length (hrs.)

100-year, 1-hour storm event for Clinton Landfill No. 3

3.25

1

Cumuiative Storm Rainfall
(%)

Eirst Quartile
(%)

Time

Cumulative Precipitation

0

0

000

5

16

_0:03

10

33

0:06

15

0:09

20

52

25

60

30

35

40

45

79 '

50

55

60

86

65

O
O

70

%0

5

92

80

94

85

Qf51

90

97

0:54

95

98

0:57

100

100

1:00

Time interval {min)




3rd Quartile Rainfall Distribution

Storm Event 100-year, 24-hour storm event for Clinton Landfill No. 3 ]
Enter Rainfall Depth (in) 6.92:
Storm Length (hrs.) 24

Time Cumulative Precipitation

Cumulative Storm Rainfall | Third Quartile
, o/ . 19




Cumuiative Storm Rainfall | Third Quartile Time Cumulative Precipitétioh
(%) (%) {in) ”
48.61 36.33 11:40 2.51




Bulletin 71
{MCC Research Report 92-63)

it

Midwestern Climate Center

Clmale -Arsslysis:Center

National Weather Service

Natienal Oceanic and Atmospheric Administration

and

Hinois State Water Survey
A Division of the lliinois Department of Energy and Natoral Reswmes

1982




(MCC) with Stanley Changnon and Peter 1. Lamb as the co-
prncipal investigators. The work was continued and com-
pleted under the general direction of Kenneth Kunkel, present

. MCC Director.

Special appreciation goes to Stan Changnon for his
foresight, gnidance, and encouragement in establishing and
accomplishing the program objectives. He and Ken Kunkel
reviewed the report and made useful comments and sugges-
tions. Special thanks go to Richard Katz, National Center for
Atmospheric Research; Tibor Farago, Hungarian Meteoro-
Ser ;"andJ,R.M.Hefs;king;‘IBMchs‘earch:iﬁsio‘n,
ing -software for some of the extreme rainfall

analyses. Fred Numberger, Michigan State Climatologist,
provided valuable long-term precipitation data for hisstate as
well as comments on the manuscript. We also thank the
following state climatologists for their review and comments
on this project: Wayne Wendland, Ilinois; Ken Scheeringa,
Indiana; Harry Hillaker, Iowa: Glen Conner, Kentucky; Jim
Zandlo, Minnesota: Wayne Decker, Missouri; Jeff Rogers,
Ohio; and Pam Naber-Knox, Wisconsin. .

John Brother and Linda Hascall supervised the ex-
tensive drafting work required for the report. Jean Dennison
typed -and assembled:the report, which Eva Kingston edited
and formatted. '
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Figure 1. Climatic sections for the Midwest




Section - Duration 2-month 3-month 4-month 6-month 9-month 1-year

04
04
04
04
04

10-day
5-day
72:hr
48-hr
24hr
18-hr
12-hr
6-hr

210

1.77

1.59
1.48
1.39
1.27
1.19

1.03

258

2.92

237

212
195
1.80
1:66
153
1.34

Table 1. Continued

" Rainfall {inches) for given recurrence interval

3.43
2.78
244
2.25
2.04
1.88
1.77
1.53

393
3.20
2:80
258

232 -

2.12
2.01
1.74
1.47
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1:12
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0.29

4.29
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3105,
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1:89
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392

3.7
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252
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1.57
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0.94
051
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6.20
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5.21
4.65
4.28
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298
2.74
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1.72
1.26
1.02
0.56

8.15
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B.15-

9.10

$ 798
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6:08
559
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9.79

7.76
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6.46
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0.78-
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921
8:16
751
6.37
6:02
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9.93
8.92
8.19
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6.85
6.48
5.58
4.77
4.39

3.50
2,75

2:01

1.64

0.89

115
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Table 10. Median Time Distributions of Heavy Storm Rainfall

at a Point

Cumuldative storm rainfall (percent) for given storm type
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TITLE: WATERSHED DELINEATION

Probiem Statement

Delineate the watersheds for the interim conditions for the Clinton Landfill No. 3. Areas not flowing
to Sediment Basin B will remain the same or will be smaller during the interim conditions.

Given

The watersheds were reviewed using Figure M.1-1.

Results |

Attached are delineations of the drainage areas of the interim conditions. The following table
sunmmarizes the acreage of the drainage areas. The longest flow lengths were also included in the

table. This value is needed to calculate the travel time for a drop of water to travel through the
subarea. ’ :

Proposed Interim Conditions

Overland Flow
| Subarea | Area(sf) | Area{(ac) Area (mi2) Length {ft)
| Subareas Draining to Sediment Basin B ' '

A 481,370 11.05 0.0173 1,183
B 434,339 9.97 0.0156 374
C . 364,977 8.38 0.0131 372
D 47,709 1.10 0.0017 40
E 176,531 4.05 0.0063 135
F 157,813 3.62 0.0057 121
G 201,813 4.63 0.0072 268
H 151,599 3.48 0.0054 357
I 48,143 111 0.0017 52
J . 44,724 1.03 0.0016 100
K 210,996 4.84 0.0076 561
L 487,355 11.19 0.0175 482
M 12,138 0.28 0.0004 36
N 178,736 4.10 0.0064 783
(ol 99,975 2.30 0.0036 147

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwater\interim\Watersheds.doc
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TITLE: DETERMINATION OF WEIGHTED CURVE NUMBER

Objective
Determine the weighted curve number to be used for runoff calculations of the interim conditions.
Results

Based on curve number listed in TR-55 for dirt, a value of 90 is conservative for areas within the
waste boundary that are not at final grade, this number is also conservative based on values used
in the HELP model. Conservative curve numbers of 85 for the areas of the landfill at final grade
{open space with good conditions) and 95 for aréas made up of mostly the perimeter road (gravel)
were used.. Using these curve numbers in the HEC-HMS model will result in more runoff than is
anticipated. The table below shows the curve number for each drainage area.

Subarea Cover Type Curve Number 4
A Open Space, Good Conditions 85
B Dirt 90 l
C Dirt 90 '
D Dirt . 90
E Dirt 920
F Dirt 30
G . Dirt 90
H Dirt 90 “
| Dirt 90
J Gravel 95 |
K Open Space, Good Conditions 85 |
L Open Space, Good Conditions 85
M Gravel 95 |
N Open Space Good Conditions 85 j
e Open Space Good Conditions 85

Please note that interim final cover will be installed in subareas F, G, H, and | that will be capable of
supporting vegetation. To be conservative, the cover type was assumed to be dirt.

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwateninterim\Curve Number.doc
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Table 2-2a.~Runoff ¢iirve numbers for urban areas!

.Curve numbers for

~Cover description

'Average percent

Cover type and hydrologic condition - . 1mperwous m'eaz A B C _ D '
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries,
ete.P: . -
Poor condition (grass cover < 50%)........... cees 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 - 9 84
80

Good condition (grass cover > T5%) .....coevenn.nn - 39 61 _ 74
Impervious areas: - :
Paved parkmg lots, roofs, driveways,. ete. .
(excluding right-of-way) .........ceoeivninnnnnnn. , - 98 98 98 98
Streets and roads: - '
Paved; curbs and storm sewers (e'(cludmg

FIZht-Of-WAY) . . e eeeeeeeeeneeenrecnannnnnnnnnns ; 98 98 98 98
Paved; open ditches (including right:of-way) ....... o . 83 8% 92 93
Gravel (including right-of-way) ................... ” T 35 39 91
Dirt (including right-of-way) .......ccccovenun.nn. ‘ T2 82 T RO,

Western desert ‘lirban areas:
Natural desert landscaping (pervious areas only)... 63 7 85 . 88
Artificial desert landscaping (impervious weed '
barrier, desert shrub with 1- to 2-inch sand
or gravel muich and basin borders). .............. 96 96 96 96
Urban districts:
" Commercial and business...........ceoiiiiiiiiia 85 .89 92 94 95
Industrial......... Ceeeereentenraetcenanaananeaaas 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (town houses)...................... 65 i 85 90 92
B YT o - S 38 61 75 33 T
IS A0IE o iiieiiernninrraneascnaranaianeensacnnns ' 30 57 72 81 86
L2 80re . iinieeieeenieieicteaainacannnsannns 25 4 70 80 85
T g 20 . 51 68 79 84
2 BOTES . euuiernnncsesssnnccesnrternttosstonsenns 12 46 65 77 8

Developing urban areas

Newly graded areas (pervious areas only,

Nno vegetation)® . ... c.iiiiiiiiiiiieieninatenaaean 77 86 - 91 94
Idle lands (CN's are det.ermmed using cover types

similar to those in table 22¢).

tAverage runofl ¢on
ZThe average percent |mpen'|ous area ~hown was used to develop the composite CN's. Other assumptions are as follows: 1mpen ous areas
are directly connected 1o the drainage system, impervious areas have a CN. of 98, and pervious areas are considered equivalent to open
space in zoud hvdmlomc condition. CN's for other combinsitions of condmom may be computed using figure 23 or 241,

3CN's shown are equivalent to thuse of pasture. Compusite CN's may be computed for other combinations of open space cover type.
*Compusite CN's for nutural desert landscaping shouid be computed using figures 2.3 or 2-§ based on the impervious area percentuge (CN
= 98) und the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrelogie. condition.

SCompasite CN's to use for the design of temporar\ measures during grading and construetion should be computed using figure 2-3 or 24,
basert on the degree of de\ elopment (impervious area percenuge) and the CN's for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986) .25
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DETERMINATION OF SCS LAG TIME

Problem Statement

Determine the SCS Lag Time for the final landform watersheds for the Clinton Landfill No. 3. The
S(,EE Lag Time is equal to the lag time between the center of mass of rainfall excess and the peak

it the unit hydrograph and is an input parameter for the HEC-HMS computer model to determine
stormwater runoff. ,

Given

U

The longest hydraulic flow paths for the proposed site conditions were determined from the
proposed final landform drawings. (See attached figures in Appendlx M.2.b - Watershed
Delineation.)

The time of concentration was calculated using the method outlined in Technical Release 55
(TR-55), Urban Hydrology for Small Watersheds, published by the Soil Conservation
Service. (Refer to attached pages).

The SCS lag time is equal to the time of concentration of the watershed multiplied by 0.6
(Refer to pages 6-8 of the ProHEC1 Plus manual).

Roberson, J.A. and C.T. Crowe, Engmeenng Fluid Mechanics. John Wiley & Sons, Inc.
(Refer to attached pages)

Assumptions

The foliowing assumptions were made in the calculations:

g

The Manning’s n for sheet flow on the areas at final grade is assumed to be 0.15 (short
grass prairie). This number is appropriate for the type of grass anticipated to grow on the
landform after final closure. The Manning’s n for sheet flow is assumed to be 0.011 for
subareas J and M which encompass mainly the perimeter road. The Manning’s n for sheet
flow is assumed to be 0.011 for -areas within the waste boundary which are not at final
grade.

An average slope for final conditions was calculated since the slope along the flow lengths
vary. ’

The Manning’s n for the proposed and existing channels and the terrace ditches is assumed
to be 0.023. This value is for an unlined, earth, straight, and uniform channel and is. the
lowest Manning’s n probable. A higher Manning’s number would be appropriate for a
rockier or more vegetated channel. Since a higher Manning’s number would result in longer
time of concentrations and therefore a lower peak discharge, this .assumption is
conservative.

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwateninterm\SCS Lag Time.doc



ShW® Shaw Ervironmental, Inc.

TITLE:

Page: 2 of 3
Client: Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Proj.#: - 128017
Calculated By: LJC Date:  9/14/07
Checked by: JPV Date: 9/17/07

DETERMINATION OF SCS LAG TIME

d

The 2-year, 24-hour rain event provides the shortest time of concentrations and highest
peak discharge. The 2-year, 24-hour rainfall is 3.02 inches. Refer to Calculation,
“Determination of Rainfall Totals and Distributions”.

Terrace berms and downslopes ditches will be used to control erosion and minimize

_sedimentation during the final grading plan of the landfill as described in the Stormwater
‘Management Plan. However, the calculation of the SCS Lag Time does not include these -

features, to maintain a more conservative design approach. The use of terrace berms and
riprapped downslopes will typically increase the time of concentration allowing a lower peak
flow.

Calculations

For each watershed the time of concentration, Tc, is the sum of the travel times, T,, of various
consecutive flow segments. There are three types of flow: sheet flow, shallow concentrated flow,
and open channel flow.

Sheet Flow:
Sheet flow is flow over plane surfaces and is computed using the following equation.

0.007(nLY*
17 (Pz)o_sso_zz
n = Manning roughness coefficient, unitless
L = Flow Length, ft
P, = 24-hour, 2-year rainfall = 3.02 inches
s = slope, ft/ft

After 300 feet, sheet flow becomes shallow concentrated fiow.

Shallow Concentrated Flow:

The average velocity for shallow concentrated flow is calculated using figure 3-1: Average velocities -
for estimating travel time for shallow concentrated flow from Technical Release 55 (TR-55), Urban
Hydrology for Small Watersheds.

T:AProjects\20071128017 - Clinton TCSA\DesignStormwateninterim\SCS Lag Time.doc



Page: 3 of 3
Client:  Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Proj.#: 128017
Calculated By: LJC - Date: 9/14/07
Checked by: JPV Date: 9/17/07

Shaw’ shaw Environmental, Inc.

TITLE: DETERMINATION OF SCS LAG TIME

- The travel time is then calculated using the following equation.

L

-
'3,600V

Where:-
L Flow Length, ft
V Average velocity, ft/sec
3,600= - Conversion factor from seconds to hours

Open Channel Flow:

Average velocity for open channels is calculated using the following equation.

13 12
Vo 1.49¢"s
n
Where:
V = Average velocity, ft/sec
r = hydraulic radius, ft and is equal to a/p,,
a = cross sectional flow area, ft*
p« = wetted perimeter, ft
n = Manning roughness coefficient
s = slope, fifft

The time of concentration for the watershed is then the summation of all travel times.
Te=Tu+Te+Te+ ...
To.calculate the SCS lag time, the time of concentration is then multiplied by 0.6.
Tiag =06 T,

" There are no channel flows for the subareas in this case because it is calculated in the HEC-HMS
model via the ditches and berms.

Results

For each watershed, all travel times, times of concentration, SCS lag times, as well as the
necessary input parameters, are summarized in the attached spreadsheet.

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwater\interim\SCS Lag Time.doc
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Chapter 3: Time of concentration and travel time

‘Surface ronghness

One of the most sagmﬁmnt eﬁ'ects of nrban

' development on flow veloeity is’ ‘Jess retardance to
flow. That is, undeveloped -areas with very slow and
shallow overland flow through vegetation become
modified by urban devel pment: the flow is then
delivered to streets, gutters, and storm sewers that
transport runoff doewnstream more rapidly. Travel
time through the watershed is generally decreased.

Channel shape and flow patteins

In small non-urban watersheds, much of the trave!
time results from overland flow in upstream areas.
Typically, urbanization reduces overland: flow lengths
by conveying storm runoff into 4 channel as soon as
possuble Since channel desxgns have-efficient -
hydmuhc characteristics, run ﬂow velocity
increases and travel tine deereasi

Slope

Slopes may be increased or decreased by
urbanization, depending on the extent of site grading
or the extent to which storm sewers and street
ditches are used in the design of the water

. -»Water mowf:' th

management system. Slope will tend to increase
when ¢hannels are straightened and decrease when
overland flow is directed through storm sewers,

‘street gutters, and diversions.

Computation of travel time and
time of conc’entration

ough a watershed as sheet flow,
shallow coneentrated flow, open channel flow, or
some combination of these. The type that occurs is z

furiction of the conveyance system and is best

det.emnned by field inspection.
Travel nme (Ty) is the ratio of flow length to flow
~ velocity: N
L .
o (Eq. 311
T = 3600 v
where

T, = travel time (hr),
L = flow length (ft),
V = average velocity (ft/s), and ,
3600 = conversion factor from seconds to hours.

Time of concentration {T,) is the sum of T, values for
the various consecutive flow segments:

Tc = T‘l hd T‘2 + ... T[m [Eq. 3’2]
where

T, = time of concentration (hr) and
m = number of flow segments.

(210-VI-TR-53, Second Ed., June 1986) 31



Average velocity, ft/sec

Figure 3-1.—Average velocities for estimating travel time for shallow :conceritrated flow,

(210-VI-TR-55, Second Ed., June 1986)



Sheet flow

Sheet flow is flow over plane surfaces. It usuaily
oceirs. in the headwater of streams. With sheet flow,
the friction valie (M 'n) is an effective
roughness coefficient ‘that includes the effect of
raindrop impact; dirag over the plane surface;
obstacles such as litter, crop ridges, and rocks; and
erosion and u-ansportatmn of sediment. These n -
values are for very shallow flow depths of .about 0.1
.foot or so.-Table: Ning's values for
sheet flow for: various s |

For sheet flow-of less. t.han 300 feet, use Manning’s
“kinematic solution (Overton and Meadows 1976) to
compute Ty

0.007 (nL)"-8
(Pz)""f_’ 504

T, = [Eq. 33)

Table 3-1.—~Roughness coefﬁclents (Manning’s n) for
sheet flow

-solution is based on the following: (1) shallow steady

Surface descﬁptién n!

" Smooth surfaces (concrete, asphalt, gravel, or

bare soil) ...eniiiiiiii e o.011
“Fallow (moresidue).........ooovnvvvnnnnnnn.. 0.05
Cultivated soils:
Residue cover <20% ..........covvenen.. .. 0.06
Residue cover >20% ....... EXTTTTTPRIP 0.17
Short grass prairie ... ... oo, 0.15
Dense grasses® .........oooiiiiiiiniinnnn.. 0.24
Bermudagrass...........o.oiiiiiiiiinia... 041
Range (natwral) .............. ‘. ererrecennas 0.13
Woods:?
Light underbrush.......................... 0.40
Dense underbrush ......................... 0.80

"The n values are a compusite of information compiled by I:.ngm.m
{1986).

ZIncludes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mintures.

3When selecting n, consider eover 1o a height of about 0.1 ft. This
is the only pan of the plant cover that will obstruct sheet flow.

where

T, = travel time (hr), ‘
_ n = Manning’s roughness coefficient. {table 3-1),
-L = flow length (ft),
Py = 2-year, 24-hour rainfall (in), and
s = slope of hydraulic grade line (land slope,
fot) .

This simplifed form of the Manning’s lnnem;nc

uniform flow, (2) conistant intensity o
(that part of a rain available for runoff),

@) rainfall

. duration of 24 hours, and (4) minor effect of

infiltration on travel time. Rainfall depth can be

obta.med from appendix B.

Shallow concentrated flow

After a maximum of 300 feet. sheet flow usually
becomes shallow concentrated flow. The av: erage
velocity for this flow can be determined from figure
3-1, in which average velocity-is a function of
watercourse slope and type of channel. For slopes
less than 0.005 ft/ft, use equations given in appendix
F for figure 3-1. Tillage can affect the direction of
shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

After determining average velocity in figure 3-1, use
equation 3-1 to estimate travel time for the gha]‘o“
concentrated flow segment.

Open channels

Open channels are assumed to begin where surveved:
cross section information has been obtained. where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United .
States Geological Survey (USGS) quadrangle sheets.
Manning's equation or water surface profile
information can be used to estimate average flow
velocity. Average flow velocity is usmll\' determined
for bank-full elevation.

(210-VI-TR-55, Second Ed., June 1986) ‘ 33



Manning’s equation is

1.49 r23 12

[Eq. 34]

n _
where

a,

V = average velocity (ft/s),
r = hydraulic radius (ft) and is equal to a/p,,
a = eross sectional flow area (ft2), ’
Bw = welted perimeter (ft), - ,'
ppe aulic grade line (channel

 roughness coefficient for open
W, ’

Manning’s n values for-open channel flow can be
obtained from standard textbooks such as Chow
(1958} or Lin 982). After average velocity
is computed us ion 34, Ty for the channel
segment can be estimated' using equation 3-1.

et’*:él

Reservoirs or -la'kes

Sometimes it is necessary to estimate the velocity. of
flow through 2 reservoir-or lake at the outlet of a
watershed. This travel time is normally very small
and can be assumed as zero.

Limitations

= Manning’s kinematic solution should not be used
for sheet flow longer than 300 feet. Equation 3-3
was developed for use with the four standard
rainfall intensity-duration relationships.

e in watersheds with storm sewers, carefully
identify the appropriate hydraulic flow path to
estimate T,. Storm sewers generally handle only a
small portion of a lirge event. The rest of the
peak flow travels by streets, lawns, and so on, to

the outlet. Consult a standard hydraulics textbeck -

to determine average velocity in pipes for either
pressure ‘or nonpressure fiow.

« The minimum T, used in TR-55 is 0.1 hour.

* A culvert or bridge can act as a reservoir outlet if
there is significant storage behind it. The
procedures in TR-55 can be used to determine the
peak flow upstream of the culvert. Detailed -
storage routing procedures should be used to
determine the outflow through the culvert.

Example 3-1 |

watershed (point D).
th ypes of ‘the-hydraulically most
distant point (A) to the ‘point of interest (D): To
compute T, first determine T, for each segment
from the following information:

Segment AB: Sheet flow; dense grass; slope (s) =
0.01 R/Rt; and length (L) = 100 ft.
Shallow concentrated flow; unpaved:
s =001 ft/ft: and 'L = 1400 1t
Channel flow; Manhing’s n- = .05;
flow area (a) = 27 t2; wetted
perimeter (p,,) = 282 ft; s = 0.005
ft/ft; and L = 7300 ft.

Segment BC:
Seg;nent CD:

See figure 3-2 for the computations made on
worksheet 3.

ing ¢ 1,300 £t 7,300 ¢t

g
\\
{not to scale)

34 ' (210-VI-TR-55, Second Ed., June 1986)



Appendix F: Equations for figures and exhibits

This appendix presents the equations used in
pmcedm-e applications to generate figures and
exhibits in TR-55.

Figure 2-1 (runoff equation):

Q = runoff(in),
P = rainfall:(in), and
CN = runoff cnrve number.

Figure 2:3 (composite CN with connected
:mpervnous area)'
CNc = CNp + (PmpIIOOXSB CNp)
where
CN¢: = composite runoffl’ curve number,

CN,, = pervious runoff curve number, and
Pimp = percent imperviousness.

.. for 24

Figure 2-4 (composite CN with unconnected
impervious areas and total impervious area less
than 30%):

CNe = CNp + (Pimp/100X98 - CNpX1 - 0.5R)

where R = ratio of unconnected impervious area to
total impervious area.

l

Figure 3-1 (average velocities for - estimating travel
time for shallow concentrated flow):

Unpaved V = 16.1345 (sP5
Paved V = 20.3282 (sP3

 where__

Figure 6-1 (approxiin
through smgle-

multlble-stage structures
ndicated type):

where -

co, c,, Cz ca ." coefﬁcnem.s from b

(210-VI-TR55, Second Ed., June1986)
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Page 68

CHAPIER 6. Unlt Hydrograph Methods

FIGHEE 4.4 SCS Dimensionless

Unilgraph Method

TABLE ¢.4 5CS Dimensionless
Unitgroph Discharge Ratios

“lark Unﬂ'Hydrogmph
;‘ computation

. Taand that 1.7 x Tppax= At+ T where T is the time of

The unit hydrograph is interpolated for the specified
computation interval and computed peak flow rate from the
dimensionless unitgraph shown in Figure 6.4. The '
dimensionless unitgraph ratios are listed in Table 6.4.

Since the program computation interval is used in the
computatnon of Tppag and Qppy for the unit hydrograph,

g the computation interval will affect the computed unit
hydrograph The SCS Dunenaonless hydromh was originally
formulated by assuming that At = 0.2x 7, . To minimize errors,
the computation interval Atused in HEC-1 should be less than
or equal to 0.29 x Tpg,y- The SCS also assumed that Ty 4G =0 6 x

concentration of the watershed. Using these relationships, along
with equation 6.2, it is evident that the computation interval At
should be less than or equal t60.29 x Ty, '

10
1/
0.5
, o8 o & 8
/! \L
o0 l’
o5 l
QI: s \ .
\L
. \
| \
03 - ’ \
| \
o2 I \ "
N
ol ; R
e
R S
o0
(] L] 2 3 - : 3
tTp
Time Discharge | Time Discharge Time | Discharge
Ratios Ratios Ratios tios {q/qp Ratios Ratios
{t/Tp} _{9/9p) - AYITP) (tl’gy) {q/qp} |
0.0 0.000 C 1.1 0.990 2.4 0.147
0.1 0.030 1.2 0.930 2.6 0.107
0.2 0.100 1.3 0.860 . 2.8 0.077
0.3 0.190 1.4 0.780 3.0 0.055
0.4 0.310 1.5 0.680 3.2 0.090
0.5 0.470 1.6 0.560 3.4 0.029
0:6 0:660 1.7 0:460 3.6 0.021
0.7 0.820 1.8 3.8 0.015
0.8 0.930° 1.9 4.0 0.011
0.9 0.990 20 4.5 0.005
1.0 1.000 - 2.2 5.0 0.000

The HEC-1 UC record and an optional set of UA records are used
to enter the input data necessary to compute a unit hydrograph
using the Clark method. The Clark method requires three

June 1995

Copyright © Dodson & Associdles, Inc. All Rights Reserved.
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10.7 _TURBULENT FLOW IN NONCIRCULAR CONDUITS 393

When we insert this expression for C into Eq. (10.42), we obtain a common form
of the discharge equation for uniform flow in open channels for SI units:

0= %AR%”S,’,” (10.44)

In Eq. (10.44), n is a resistance coefficient called Manning’s n, which has dif-
ferent values for different types of boundary roughness. Table 10.3 gives n for
various types of boundary surfaces. The. major limitation of this approach is that
the viscous or relative roughness effects are Tot present in the design formula.
Hence, application outside the range of normal-sized channels carrying water is
not reconunended. .

Manning Equation—Traditional System of Units

It can be shown that, in converting from SI to the traditional system of units, one
must apply a factor equal to 1.49 if the same value of n is used in the two

Cement plaster 0.011

Untreated gunite 0.616
“Wood, planed ) 0.012
Wood, nnplanéd 0.013
Concrete, troweled - 0.012
Concrete, wood forms, unfinished 0.015
Rubble in cement ) : 0.020

. Asphalt, smooth _ - 0.013
Asphalt, rough 0.016
Corrugated metal

0.024

Earth, straipht and unif, :

Earth, winding and weedy banks 0.635

Cut in rock, straight and uniform 0.03
Chut in rock, jagged and irregular

Gravel beds, straight 0.025

Gravel beds plus farge boulders . 0.040
Earth, straight, with some grass

Earth, winding; no vegetation
Earth, winding, weedy banks
Earth, very weedy and overgrown

e 4 T
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Page: 1 of 3 .
Client:  Clinton Landfill, Inc. '

Project: Clinton Landfill No. 3

Proj. #: 128017

Calculated By: LJC Date:’ 10/5/07
~ Checked By: JPV Date: 10/5/07

TITLE: ORIFICE DISCHARGE CALCULATIONS

Problem Statement

:Devekap a discharge versus water elevation for the proposed spillway of Sediment Basin B. This chart
“will then be an input parameter for the HEC-HMS model used to determine stormwater runoff.

Given
References

2 “Hydrology and Floodplain Analysis” by Philip B. Bedient of Rice University and Wayne
C. Huber of University of Florida

Outlet Structure Design Parameters

Sediment Basin B

The primary outlet structure consists of a perforated standpipe with perforations beginning at elevation
 656.5 (Normal Water Level). The standpipe is connected to a 24" culvert which is fitted with a valve.
The valve will remain closed until impounded water has cleared to excessive sediment. The
sedimentation basin will be modeled with the valve closed, therefore discharges up to the spillway
were zero. The secondary outlet structure is a trapezoidal spillway located at elevation is 670.5, has
a length of 30" and side slopes of 5 horizontal to 1 vertical.

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwater\Interim - Closed Valve\orifice.wpd



Page:
Client:  Clinton Landfill, Inc.
o . Project: Clinton Landfill No. 3
nmental, Inc. Proj. #: 128017
Calculated By: LJC Date:
Checked By: JPV Date:

TITLE: ORIFICE DISCHARGE CALCULATIONS

2 of 3

10/5/07
10/5/07

‘Assumptions
Equation 1 is used to ealcmate flow through the 4' x 4' }drop box, which acts like a weir.
Equation 1 |

Q= CL(h-h,)*?

Where:
Q = Flow, cfs
C = weir coefficient = 3.3 (umtless)
h = water elevation, feet
h, = weir elevation, feet
L = weir length perpendicular to flow

Spillways act as broadcrest weirs. For spillway calculations, the average weir length perpendicular
to flow is used. The average weir length for trapezoidal spillways is equal to the average between the
bottom spillway width and the top width of the water surface. For a spillway with 5V:1H sideslopes,

the top of water width is equal to the base width of the splllway plus 10 times the height of the water

elevation above the invert elevation.

Lave =L+ 5(h B hO)

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\interim - Closed Valvelorifice.wpd



Page: 3 of 3
Client:  Clinton Landfill, inc.
Project: Clinton Landfill No. 3
Proj. #: 128017
Calculated By: LJC Date: 10/5/07
Checked By: JPV Date: 10/5/07

TITLE: ORIFICE DISCHARGE CALCULATIONS

Rewriting Equation No. 1 for a spiliway with 5H:1V sideslopes yields equation no. 2.

Equation No. 2 o
Q= C[L+5(h-h,)l(h-h,)*?

Where:
Q = Flow, cfs
C = weir coefficient = 3.3 (unitless)
h = water elevation, feet
h, = weir elevation, feet
- L = base width. of the spillway

Calculations

The attached spreadsheet summarizes the discharge over the spillway for Sediment Basin B.
Results

The discharges for various elevations were entered into the HEC-HMS model. Results of the model
indicate that the spillway is sufficiently sized to covey water from the detention basins with at least 1
foot of freeboard during the 100-year, 24-hour storm event. Refer to Calculation Sheet “Hydrologic

Model Analyses,” and HEC-HMS output files for a summary of peak discharge rates and basin
elevations. Also refer to Section 4, “Stormwater Management Plan” for a detailed discussion.

T:\Projects\2007\128017 - Clinton TCSA\Desigm\Stormwater\interim - Closed Valve\orifice.wpd



SPILLWAY DISCHARGE CALCULATION FOR DETENTION BASIN OUTLET STRUCTURES
' CLINTON LANDFILL NO. 3

SEDIMENT BASIN B

Spillway Bottom Width (ft): 30.0

Spillway Sideslopes: S5H:1V

Spillway Elevation (ft): : 670.5

Spillway (Broadcrest Weir) Coefficient: 3.1

: Spillway
Elevations Weir Flow®
ft cfs’

Notes: v
SWeir flow equation for Spillway:
Q=(weir coefficient)*(spillway base width + 5*(elev-spillway elev)*(elev—spillway elev)*.5

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Interim - Closed Valve\Discharge Calcs.xls
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6.4 METHODS FOR QUANTITY ANALYSIS

where

Q, = mflow (cfs),
Q = outflow (cfs),
¥ = storage (ft%),

{ = time (s).

The inflow Q (1) may consist of upstream flows or rainfall or both and 1s
assumed to be known. A second equation is thus needed to solve for the
two unknowns, Q(t) and V(l} ‘Muskingum and detention basin routing
were shown for this purpose in Chapter 4. An addmonal alternative is to
use the relationship

0 =K¥?b, . (6.13)

where K and bare power function parameters that may be fit by regression
techniques or through physical relationships. For example, outflow by a
weir or orifice or by Manning’s equation lends itself naturally to a power
function, especially if depth h(t) isused as the dependent variable instead
of ¥(t) by the relationship

TS AT WK

dV/dt=A(h)—£, | ’ ' - (6.14)

thm
A = surface area and is a function of depth 4.
.Then a weir outflow can be represented as
0=C,L.(h— h.,j‘-’ S ' (6.15)
where
L,, = weir length (perpendicular to flow),
= welr crest elevation,
C,, = weir coefficient.

The weir coefficient is dimensional and depends on several factors, espe-
cially the weir geometry (Daugherty et al., 1985). Common values for
horizontal weirs perpendicular.to-the-flow-direction are C,, = 3.33.0%%s ..
for U.S. customary units and C, = 1.84 m®/s for metric units.

An orifice would be included as
0= Cu4,2g(h— h,), (6.16)
‘where '

C,= discharge coefficient,
A, = area of orifice,
h, = elevation of orifice centerddine.



Submerged culverts often behave as ordfices w1th discharge coefficients
ranging from 0.62 for a shged eritrance to nearly 1.0 for a well-
rounded entrance (Daugherty et al., 1985). Apart from their universal
presence near highways, culverts are widely used as ouﬂetsfrom detention
ponds in urban areas.

Finally, Manning’s equation can be used as the second relationship
between storage and -outflow. For a wide rectangular channel (as for
overland flow) the hydraulic radius is equal to-the depth, and Marmmg s
equation has the form :

Q= Wik,/nfth— DS)yPS'?, ‘ 6.17)
where

W = width of (overland) flow,
n = Manning’s roughness,
DS = depression storage (depth),
S=slope. -
(The constant k., was discussed in conjunction with Eq. 6.4.) Theé rtla-

tionship (6.17) can be coupled with the continuity equation for genera-
tion of overland flow, as shown in Example 6.8.

EXAMPLE 6.8

NONLINEAR RESERVOIR MODEL FOR OVERLAND FLOW
Dernive a method for generation of overland flow from rainfall by coupling
the continuity equation, Eq. (6.12), with Manning’s equation, Eq. (6.17).
SOLUTION '

Let inflow to the “reservoir” equal the product of rainfall excess i, and

catchment area 4. Using U.S. customary units, Manning’s equation can
be substituted into the continuity equation, yiclding

iA— W(l A49/n)h — DS)”’S =4 %
in which the surface area 4 is assumed to be constant. Dividing by the area
gives

i, + WCONh — DS)”’ i,}: (6.18)
where
p 1 CA2
WOON = — 1 WS 6.19)

An
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el calculator, and Weir Calcu. http://www .bossintl.com/html/calculator:

2. Select the desired cross-sectional shape of .
your channel in the Channel Type section of ’
the dialog.
3. Enter the appropriate geometric attributes for
that channel shape in English units.
4. Select the Enter Depth option if you want to
calculate the flow. Select the Enter Flow option
if you want to calculate depth. Then enter the
depth/flow accordingly.
5. Select the Calculate button in the lower portion
of the dialog. You will notice that flow/depth is
displayed as well as the other channel
properties. Figure 4 is an example of
computing flow for a trapezoidal channel. ,
6. Select OK or Cancel to exit the dialeg.

Figure 4
Channel |
Caleulator
dialog box fora
trapezoidal
 channel §

Weir Calculator

The Weir Calculator can compute head or flow over
a weir. If you enter the head, it will comptite the flow.
if you enter the flow, it will compute the head
necessary to obtain that flow. If a hydrograph has
been computed from one of the models, the peak
flow from that hydrograph will automatically be
entered in the flow field. You may change this value,
of course.

Back To Top

Weir Equation

The Weir Calculator uses the standard equation for
computing flow over a weir.

Q= Culh?

Where:

Q - flow in cfs

Cw - weir coefficient

L - length of the weir in feet
h - head in feet

Back To Top

T anfQ



Number, Channel calculator, and Weir Calcu... http://www.bdssinﬂ.com/html/calctﬂatm

Supported Weir Types

There are six predefined weir types included in this
calculator. Upon selecting any of these weirs, the -
appropriate weir coefficient will automatically be
entered in the Cw field. There is also a user-defined
weir option. For this option you can specify your own
weir coefficient. For all of the options you will have to
-enter the weir length.

Back To Top
= 3 Broad-crested 131 ¥
Cipolletti ~ 3.367

_V-notch 90 degrees 125
V-notch 60 degrees {1.443
V-notch 45 degrees | 1.035

. V-notch 22.5 0.497
degrees T
, User-defined weir  {User specified

Using the Weir Calculator
. 1. Select Weirs from the Caleulators menu in the
S A Tree module.

2. Select the desired weir in the Weir Type
section of the dialog box.

3. Enter the Weir Length (and Weir Coefficient, if -

~ applicable) in the appropriate field.

4. Select the Calculate Flow option if you want to
calculate the flow, or the Calculate Head
option if you want to calculate the head. Then
enter the Head/Weir flow accordingly.

5. Select the Calculate button. You will notice
that the calculated head/flow appears. Your
dialog should look simitar to Figure 5.

6. Select OK or Cancel to exit the dialog.

Back To Top
Figure 5 A
Weir
Calculator
dialog box

E-mail this page
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Page: 1 of 4
Client: Clinton Landfill, inc.
Project: Clinton Landfill No. 3
Shaw’ shaw Environmental, Inc. Proi-#: 128017

Calculated By: LJC Date: 9/19/07
Checked By: JPV Date: 9/20/07

TITLE: HYDROLOGIC MODELING ANALYSES

Problem Statement

Determlne the stormwater runoff rates and quantiﬁes for the inten'm conditi’o’ns for the proposed
detentlon basms are adequately S|zed to retaln the runoff from the 25-year 24-hour storm event and
safely discharge the 100-year, 24-hour storm event through the spillway.

Given

The stormwater runoff was calculated using the HEC-HMS computer program.. This program was
developed and distributed by the U.S. Army Corps of Engineers. The program can be downloaded
from the following website: http://www.hec.usace.army.mil/software/hec-hms/hechms-hechms.html

Assumptions

Various parameters, such as rainfall, drainage area, curve number, SCS lag time, and discharge and
storage volume of the stormwater detention basins are entered into the program. Calculations to
determine these parameters are described in previous portions of this Appendix. Additional
information is also available in Section 4 of this application. The following tables summarize the basin
design parameters entered into the model. (See attached tables)

The following parameters were entered into HEC-HMS to determine if the basins are properly sized
to handle the 100-year, 1-hour and 24-hour storm events and determine the peak discharge rates.

T:\Projebts\200,7\12801 7 - Clinton TCSA\Design\Stormwater\interim - Closed Valve\model resulfs.wpd



Page: 2 of 4
Client: Clinton Landfill, Inc.
‘ Project: Clinton Landfill No. 3
m i "year® . ) ;B y
Shaw* Shaw Envionmental, Inc. Prol-#: 128017
Calculated By: LJC Date: 9/19/07

Checked By: JPV Date: 9/20/07

TITLE: HYDROLOGIC MODELING ANALYSES

Design Input Parameters for Sediment Basin B
Elevation (feetMSL) L Ar‘e‘af,a‘t-fElevativn (acres) | Total Qutfiow (éfs),
656.50 147 | 0.000
658.00 | 1.32 0.000
660.00 - 1.48 0.000
662.00 164 . 0.000
66400 1.81 | 0.000 -
666.00 1.99 0.000
668.00 | | 247 | 0.000
670.00. 236 0.000
670.50 | N/A 0.000
671.00 N/A - 35621
672.00 256 213.650
673.00 2.66 520.788
Calculations

The interim conditions were analyzed for the 1-hour and 24-hour storm events for the 100-year
frequency and the 24-hour duration for the 25-year frequency.

Results

Results of the HEC-HMS computer models are summarized in the following tables. The computer
output files are also attached. v

T:\Pfojects\2007\1 28017 - Clinton TCSAWDesign\Stormwater\Interim - Closed Valve\model_results.wpd



_ Page: 3 of 4
‘Client: Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Shaw* shaw Envionmental, Inc, Proi-#: 128017

Calculated By: - LJC Date: 9/19/07
Checked By: JPV Date: 9/20/07

TITLE: HYDROLOGIC MODELING ANALYSES

HEC-HMS Results
Discharge for the 100-year storm events (cfs)
Locatlon Duration
-Scenario | : 1-hour 24-hour
| Sediment Basin B
| subarea A 30.1 7.6
| subareaB : 49.1 7.2
] b“ Subarea C 41.3 6.0
- Subarea D 54 0.8
Subarea E 19.8 29
Subarea F 18.0 2.6
Subarea G | 227 33
Subarea H 17.0 25
Subarea | 54 0.8
Subarea J 6.4 0.8
Subarea K 15.7 33
1 Subarea L 37.0 7.7
Subarea M 16 0.2
1 Subarea N 11.8 2.8
1 Subarea O | 8.3 . 1.6

T\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\interim - Closed Valve\model_results.wpd



Page: 4 of 4
Client: Clinton Landfill, Inc.
‘ Project: Clinton Landfill No. 3
W e n © . . ‘ . . N
MaW ° Shaw Environmental, Inc. Proi-# 128017
© Calculated By: LJC Date: 9/19/07
Checked By: JPV Date: 9/20/07
TITLE: HYDROLOGIC MODELING ANALYSES
Stormwater Detention Basin Design Hydrologic Results
100-yr 100-yr 100-yr e I |
Maximum Maximum Maximum Top of Elevation | Spillway
Location Inflow (cfs) Outflow (cfs) Elevation (ft) Basin ' f Elevation
, () ). (f0)
1-hour |24-hour } 1-hour {24-hour| 1-hour |24-hour 24-hour
Sediment | 1845 | 496 | 00 | 177 | 6629 | 6707 | 67400 | 6608 670.5
Conclusion

Based on the HEC-HMS output results, the basins are properly sized to convey the 100-year, 24-hour
storm event and retain the 25-year, 24-hour storm event.

T:\Projects\2007\128017 - Clinton TCSA\DesigmStormwater\interim - Closed Valve\model_results.wpd
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Project: Interim - Closed Valve Simulation Run: 100-Year, 1-Hour

Start of Run:  01Jan2007, 00:00 Basin Model: Interim Conditions
- End of Run: 03Jan2007, 00:00 Meteorologic Model: 100-Year, 1-Hour
Compute Time: 050c¢t2007, 14:04:00 Control Specifications: 1 Hour

Volume Units: IN

Hydrologic | Drainage Area |Peak Discharge| Time of Peak “{Volume
Element (MI2) (CFS) (IN)
Berm B |0.0156 |374 01Jan2007, 00:18 | 1.74
Berm C 00131 312 01Jan2007, 00:15 - |1.74
Berm G 0.0072 17.4 01Jan2007, 00:18 | 1.75
Berm H 0.0054 1129 01Jan2007, 00:18 | 1.74
Ditch A 0.0173 224 01Jan2007, 00:33  |1.36
Ditch D/I 0.0034 8.1 01Jan2007, 00:21  |1.77
Ditch E/F 0.0120 28.6 01Jan2007, 00:18 | 1.73
Ditch J 0.0465 78.4 01Jan2007, 00:21 | 1.62
Ditch K 0.0613 - 11047 01Jan2007, 00:21 | 1.60
Ditch L 0.0788 130.5 01Jan2007, 00:24  |1.55
Ditch M 0.0199 35.3 01Jan2007, 00:18 | 1.63
Ditch N 0.0064 8.7 01Jan2007, 00:30 | 1.36
| Junct 1 0.0465 |90 01Jan2007, 00:21 | 1.61
Junct 2 0.0613 106.2 01Jan2007, 00:21 | 1.60
Junct 3 0.0788 132.3 01Jan2007, 00:21 | 1.55
Junct 4 {0.0199 35.6 01Jan2007, 00:18  |1.62
Junct 5 0.1075 179.4 01Jan2007, 00:24 | 1.58
Junct D/l 0.0034 8.4 01Jan2007, 00:15  |1.74
Junct E/F  |0.0120 29.5 01Jan2007, 00:15  |1.74
Sediment BasifB1111 0.0 01Jan2007, 00:00 | 0.00
Sink B 0.1111 oo 01Jan2007, 00:00 | 0.00
Subarea A  |0.0173 22.6 01Jan2007, 00:30  |1.36
SubareaB  |0.0156 38.4 01Jan2007, 00:15 | 1.74
SubareaC  |0.0131 32.2 01Jan2007, 00:15  |1.74
SubareaD  |0.0017 4.2 01Jan2007, 00:15 ~ | 1.74

Page 1




Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
Subarea E 0.0063 15.5 01Jan2007, 00:15 1.74
Subarea F 0.0057 14.0 01Jan2007, 00:15 1.74
Subarea G |0.0072 17.7 01Jan2007, 00:15 | 1.74
Subarea H 0.0054 13.3 01Jan2007, 00:15 1.74
Subarea | 0.0017 42 '01Jan2007, 00:15 1.74
Subarea J 0.0016 5.1 01Jan2007, 00:12 2.19
Subarea K 0.0076 11.6 01Jan2007, 00:21 1.36
Subarea L 0.0175 127.5 01 Jan2007, 00:21 1.36
Subarea M | 0.0004 113 01Jan2007, 00:12  {2.19
SubareaN | 0.0064 8.8 01Jan2007, 00:27 1.36
Subarea O 0.0036 6.2 01Jan2007, 00:18 1.36

Page 2




100-Year, 1-Hour

Basin Model : _
Meteorologic Model :

Control Specifications :

Reservoir:

Interim Conditions
100-Year, 1-Hour
1 Hour

Date/Time of Peak Inflow :

Date/Time of Peak Duiflow :

Peak Storage :

Project :  Interim - Closed Valve Simulation Run :
Start of Run : 01Jan2007, 00:00
End of Run : 03Jan2007, 00:00
Compute Time :  050¢t2007, 14:04:00
Volume Units :  IN
~Computed Results

Peak Inflow : 184.5(CFS)

Peak Outflom: DD (CFS)

Total Inflow : 1.57 (IN)

Total Qulflow : 0.00 {IN)

Peak Elevation :

04Jan2007, 00:24
04Jan2007, 00:00
83 (ACFT)
8628 (FT)

Sediment Basin B




Project: Interim - Closed Valve Simulation Run: 100-Year, 24—Houf

Start of Run:  01Jan2007, 00:00 Basin Model: Interim Conditions
End of Run: 05Jan2007, 00:00 Meteorologic Model:  100-Year, 24-Hour
Compute Time: 050c¢t2007, 15:35:37  Control Specifications: 24 Hour

"~ Volume Units: IN

Hydrologic | Drainage Area | Peak Discharge| Time of Peak Volume
Element (MI12) (CFS) (IN)
Berm B - 10.0156 7.2 - 101Jan2007, 15:20 5.69
Berm C 00131 |60 01Jan2007, 15:20  |5.69
Berm G 0.0072 : 3.3 ' 01Jan2007, 15:20 5.69
Berm H 0.0054 25 | 01Jan2007, 15:20 5.68
Ditch A 0.0173 75 01Jan2007, 15:20 5.12
Ditch D/I 0.0034 1.6 01Jan2007, 15:20 5.68
Ditch E/F 0.0120 55 01Jan2007, 15:20 5.68
Ditch J 10.0465 20.9 01Jan2007, 15:20 5.50
DitchK 0.0613 27.5 01Jan2007, 15:20  |5.47
Ditch L 0.0788 35.0 01Jan2007, 15:20 5.39.°
Ditch M 0.0199 9.0 01Jan2007, 15:20 5.52
Diteh N 0.0064 2.8 01Jan2007, 15:20 5.12
Junct 1 0.0465 21.0 01Jan2007, 15:20 5.49
Junct 2 0.0613 27.6 01Jan2007, 15:20 5.47
Junct 3 0.0788 35.2 01Jan2007, 15:20 |5.39
Junct 4 0.0199 9.0 01Jan2007, 15:20 5.52
Junct 5 0.1075 48.1 O1Jah2007, 15:20 5.44
Junct D/l 0.0034 1.6 01Jan2007, 15:20 5.69
Junct E/F 0.0120 55 01Jan2007, 15:20 5.69
Sediment BasipB1111 17.7 01Jan2007, 18:40 1.23

| Sink B 0.1111 17.7 01Jan2007, 18:40 1.23
Subarea A 0.0173 7.6 01Jan2007, 15:20 5.12
SubareaB [0.0156 17.2 01Jan2007, 15:20 5.69
SubareaC | 0.0131 6.0 01Jan2007, 15:20 5.69
Subarea D 0.0017 0.8 01Jan2007, 15:20 5.69

Page 1




Time of Peak

Volume

Hydrologic |Drainage Area | Peak Discharge|

Element (MI12) (CFS) (IN)
Subarea E 0.0063 29 01Jan2007, 15:20 5.69
Subarea F 0.0057 2.6 01Jan2007, 15:20 5.69
Subarea G 0.0072 3.3 01Jan2007, 15:20 569
Subarea H 0.0054 25 01Jan2007, 15:20 5.69
Subarea | 0.0017 0.8 101Jan2007, 15:20 5.69
Subarea J 0.0016 0.8 -1 01Jan2007, 15:20 16.27
Subarea K ,6.0076 3.3 01Jan2007, 15:20 5.12
Subarea L ,‘;30491 75 7.7 01Jan2007, 15:220  |5.12
SubareaM | 0.0004 0.2 01Jan2007, 15:20 6.27
Subarea N 0:0064 12.8 01Jan2007, 15:20 5.12
Subarea O | 0.0036 {16 01Jan2007, 15:20  |5.12

Page 2




Project:  Interim - Closed Valve Simulation Run:  100-Year, 24-Hour Reservoir:  Sediment Basin B

Start of Run : 01Jan2007, 00:00 Basin Model : Interim Conditions
End of Run : 05Jan2007, 00:00 Meteorologic Model : 100-Year, 24-Hour
Compute Time :  050¢t2007, 15:35:37 Control Specifications : . 24 Hour

Volume Units : IN

- Computed Results

Peal Intlow : 496 (CFS) Date/Time of Peal Inflow : D01Jan2007, 15:20
Peak Outflow: 177 (CFS)  Date/Time of Peak Outflow : 01Jan2007, 18:40
Total Inflow : 5.43 (IN) Peal Storage : 255 (ACFT)
Total Outflow :  1.23 (IN)Y PealcElevation : B70.7(FT)




Project: Interim - Closed Valve Simulation Run: 25-Year, 24-Hour

Start of Run:  01Jan2007, 00:00 Basin Model: Interim Conditions
End of Run: 05Jan2007, 00:00 Meteorologic Model: 25-Year, 24-Hour
Compute Time: 050¢t2007, 14:55:35 Control Specifications: 24 Hour

Volume Units: IN

Hydrologic | Drainage Area | Peak Discharge] Time of Peak Volume
Element  {(Mi2) (CFS) o (IN)
Berm B 0.0156 5.3 01Jan2007, 15:20  |4.15
Berm C loo13r |45 {01Jan2007, 15200 |4.15
Berm G 0.0072 . |25 01Jan2007, 1520 |4.15
Berm H 0.0054 1.8 01Jan2007, 15:20 | 4.15
Ditch A 0.0173 5.5 01Jan2007, 15:20 | 3.63
Ditch D/I 0.0034 11.2 01Jan2007, 15:20  |4.14
DitchE/F  |0.0120 141 |01Jan2007, 1520  |4.14
Ditch J 0.0465 15.5 01Jan2007, 15:20  |3.97
Ditch K - 0.0613 20.3 01Jan2007, 15:20  |3.95
Ditch L 0.0788 25.8 |01Jan2007, 1520  |3.88
Ditch M 0.0199 6.7 | 01Jan2007, 15:20  |3.99
Ditch N 0.0064 2.0 01Jan2007, 15:20 = |3.63
Junct 1 0.0465 155 01Jan2007, 15:20  |3.97
Junct 2 0.0613 20.3 01Jan2007, 15:20  |3.95
Junct 3 0.0788 25.9 {01Jan2007, 1520  |3.88
Junct 4 0.0199 6.7 01Jan2007, 15:20  |3.99
Junct 5 0.1075 35.4 01Jan2007, 15:220 | 3.92
JunctD/t  |0.0034 1.2 01Jan2007, 15:20 | 4.15
|JunctEFF |0.0120 4.1 01Jan2007, 15:20 | 4.15
Sediment BasihtB1 111 lo.0 01Jan2007, 00:00  |0.00
Sink B 0.1111 0.0 01Jan2007, 00:00 | 0.00
Subarea A  |0.0173 5.5 01Jan2007, 15:20  |3.63
SubareaB | 0.0156 5.3 01Jan2007, 15:20  |4.15
SubareaC  |0.0131 45 | 01Jan2007, 15:20  [4.15
SubareaD  |0.0017 0.6 ~ |o1Jan2007, 15:20  |4.15

Page 1




‘Subarea O

Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (Mi2) (CFS) (IN)
Subarea E 0.0063 - 2.2 | 01Jan2007, 15:20 4.15
Subarea F 0.0057 20 01Jan2007, 15:20 4.15
Subarea G 0.0072 25 01Jan2007, 15:20 415
| SubareaH  |0.0054 1.9 01Jan2007, 15:20  |4.15
Subarea | 0.0017 0.6 01Jan2007, 15:20 415
Subarea J ;0.0016 0.6 01Jan2007, 15:20 la70
Subarea K ]0.0076 124 01Jan2007, 15:20 3.63
Subareal |0.0175 156 ~ lotdan2007, 1520  [363
SubareaM | 0.0004 1o |o1danz2007, 1520 |a70
SubareaN | 0.0064 2.0 01Jan2007, 15:20 . |3.63
| 10.0036 1.1 v01Jan2007, 15:20 3.63

Page 2




Project :

Start of Run :
End of Run :
Compute Time :

interim - Closed Valve Simulation Run :

01Jan2007, 00:00
05Jan2007, 00:00
050c¢t2007, 14:55:35

25-Year, 24-Hour

Basin Model :
Meteorologic Model :

Volume Units : N

Control Specifications :

Reservoir:  Sediment Basin B

interim Conditions
25-Year, 24-Hour
24 Hour

~Computed Results

Peak inflow :
Peak Dutflow :
Total Inflow :
Total Duiflow :

36.6 (CF5)
0.0 (CFS)

3.91 (IN)

0.00(N)

DatefTime of Peak Inflow :

Date/Time of Peak QOutflow :

Peak Storage :

PealcElevation :

01.Jan2007, 15:20
04Jan2007, 00:00
232 (AC-FT)
8698 (FT)







Page: 1 of 3
- Client:  Clinton Landfill, Inc.
; Project: Clinton Landfil No. 3
Shaw° shaw Ervironmental, Inc. Proj. # 128017
Calculated By: LJC Date: 9/21/07

Checked By: JPV Date: 9/24/07

TITLE: DITCH SIZE

Problem Statement

Determine the: size of all p_erimeter ditches to adequately handle the peak flow from the 100-year,
1-hour storm event. ' ‘

Given

The following table summarizes the peak flows from the 100-year, 1-hour storm event that were
determined using HEC-HMS. computer program and the drainage areas shown on Drawing No.
D16. (Note the SCS Lag Time was conservatively calculated without the terraces and
downslopes).

Design Parameters for Ditches
Channel Slope | Bottom Width Channel
Ditch/Berm Qpeax (CTS)- (ft/t) (ft) Sideslopes | Depth (ft)
A 30.0 | 0.0084 6 2H:1V 3
B 48.6 0.0045 0 3H:1V & 2H:1V 3
C 40.7 0.0171 0 3H:1V & 2H:1V 3
DA 10.5 : 0.0050 7 3H:1V 3
E/F 37.2 0.0050 7 3H:1V 3
G 22.4 0.0050 0 3H:1V & 2H:1V 3
16.8 0.0024 0 3H:1V & 2H: 1V 3
J 102.0 0.0084 6 2H:A1V 3 —
K 137.3 0.0395 6 2H:1V 3
L 1727 0.0044 6 2HAV 3
M 46.0 ' 0.0068 6 2H:AV 6.7
N 11.7 0.0113 6 2H:1V 15

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Interim\ditch size.doc



Page: 2 of 3
Client:  Clinton Landfill, Inc.
Project: Clinton Landfil No. 3

Shaw* shaw Environmental, INC. g o; 4. 128017

Calculated By: LJC Date: 9/21/07
Checked By: JPV Date: 9/24/07
TITLE: DITCH SIZE
Assumptions

0 The Manning’s roughness coefficient was assumed to be 0.030 for grass lined channels
and 0.023 for unlined channels. :

Calculations

Calculations were performed using the computer program, Flowmaster, by Haestad Methods. The
program uses Manning’s equation. :

= (1.49/M)R*°S™?

where:
V' = mean velocity, ft/sec
n = Manning’s roughness coefficient
R = hydraulic radius, ft
S = slope, ft/ft

Manning’s n, peak flow, sideslope, and channel slope were entered into the program and the
program solves for depth and velocity. As stated above, Manning’s n was varied to determine the
critical depth and critical velocity. The Flowmaster output files, which includes all input parameters,
are attached.

Results

The Flowmaster results are summarized in the following table. Based on the results, all ditches are
adequately sized to handle the peak 100-year, 1-hour storm event and velocities are lower than the
recommended values to minimize scour and erosion. Additional erosion protection methods, such
as: turf reinforced mats, rock check dams, straw bales will be used for any ditches with velocities
over 5 ft/sec.

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Interim\dilch size.doc



»haW ® Shaw Ervironmental, Inc.

Page: 3 of 3
Client:  Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Proj. #: 128017

Calculated By: LJC Date: 9/21/07
Checked By: JPV Date: 9/24/07
TITLE: DITCH SIZE
Ditch/Berm Summary:Table
Ditch/Berm ((Qcpg')" Dg;‘;’?”(’;:; ) F "’W(fge"th ‘(’fet;:g'c‘j’
A 30.0 3 0.99 378
B 486 3 2.13 4.29
C 40.7 3 1.55 6.77
DA 10.5 3 0.57 211
E/F 37.2 3 1.14 3.11
G 22.4 3 1.56 3.68
H 16.8 3 1.61 2.60
J 102.0 3 1.92 5.40
K 137.3 3 1.49 10.23
L 172.7 3 2.95 4.92
M 46.0 6.7 1.33 3.99
N 1.7 15 053 3.09

T\Projects\2007\128017 - Clinton TCSA\DesigmStormwater\interim\ditch size.doc



Worksheet for Trapezoidal Channel

Ditch A

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwateninterim\ditches.fm2
Worksheet Ditch A
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Channel Slope 0.008400 ft/ft
Left Side Slope 2.000000H : V
Right Side Slope 2.000000H: V
Bottom Width 6.00 ft
Discharge 30.00 cfs

* Results
Depth 099  ft
Flow Area 7.94 ft?
Wetted Perimeter 10.44 ft
Top Width 9.97 ft
Critical Depth 0.83 ft
Critical Slope - 0.015722 fu/ft
Velocity 3.78 ft/s
Velocity Head 0.22 ft
Specific Energy 1.22 ft
Froude Number 0.75

Flow is subcritical.

09/24/07

02:24:16 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.13
Page 1 of 1



Berm B
Worksheet for Triangular Channel

Project Description

Flow is subcritical.

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwateninterim\ditches.fm2
Worksheet Berm B

Flow Element Triangular Channel
Method Manning’s Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.023

Channel Slope 0.004500 ft/it
Left Side Slope 3.000000H : V
Right Side Slope 2.000000H : V .
Discharge 48.60, cfs
‘Results

Depth 2.13 ft

Flow Area 11.32 ftz
Wetted Perimeter 11.49 ft

Top Width 10.64 ft

Critical Depth 1.88 ft
Critical Slope 0.008716 ft/ft
Velocity 429 fUs
Velocity Head 0.29 ft
Specific Energy 2.41 ft
Froude Number 0.73

09/24/07

02:24:47 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Berm C

Worksheet for Triangular Channel

Project Description

Project File t\projects\2007\128017 - clinton tcsa\design\stormwateninterim\ditches.fm2
Worksheet Berm C

Flow Element Triangular Channel
-Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.023

Channel Slope 0.017100 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 2.000000H :V
Discharge 40.70

Results

Depth 1.55 ft

Flow Area 6.01 ft?

Wetted Perimeter 8.37 ft

« Top Width 7.75 ft

Critical Depth 1.75 ft

Critical Slope 0.008924 fu/ft
Velocity 6.77 ftls
Velocity Head 0.71 ft
Specific Energy 2.26 ft

Froude Number 1.36

Flow is supercritical.

09/24/07
02:25:21 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.13
Page.1 of 1



Ditch D/l

Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwateninterim\ditches.fm2
Worksheet Ditch DA
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth -
Input Data
Mannings Coefficient 0.030
Channel Slope 0.005000 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H :V
Bottom Width 7.00 ft
Discharge 10.50 cfs
Results
Depth 0.57 ft .
Flow Area 497 ft
Wetted Perimeter 10.61 ft

~ Top Width 10.42 ft
Critical Depth 0.39 ft
Critical Slope 0.019127 fuit
Veiocity 211 ft/s
Velocity Head 007 - ft
Specific Energy 0.64 ft
Froude Number 0.54

Flow is subcritical.

09/24/07

02:27:44 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1.0f 1



Ditch E/F
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsal\design\stormwaten\interim\ditches.fm2
Worksheet Ditch E/F

Flow Element Trapezoidal Channel

Method Manning’s Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft

Left Side Slope 3.000000H : V

Right Side Slope 3.000000H :V

Bottom Width 7.00 ft

Discharge 37.20 cfs

Resuilts

Depth 1.14 ft

Flow Area 11.94 f2

Wetted Perimeter 14.24 ft

Top Width 13.87 ft

Critical Depth 0.84 ft

Critical Slope 0.015471 ft/ft .
Velocity 3.1 ft/s -
Velocity Head 0.15 ft

Specific Energy 1.30 ft

Froude Number 0.59

Flow is subcritical.

09/24/07

02:29:14 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Berm G

Worksheet for Triangular Channel

Project Description

Froude Number
Flow is subcritical.

0.73

09/24/07

02:29:52 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

Project File t:\projects\20071128017 - clinton tcsa\design\stormwateninterim\ditches.fm2
Worksheet Berm G

Flow Element Triangular Channel

Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.023

Channel Slope 0.005000 ft/ft

Left Side Slope 3.000000H : V _/
Right Side Slope 2.000000 H : V

Discharge 22.40 cfs

Results .
Depth 1.56 ft

Flow Area ' 6.09 ftz

Wetted Perimeter 8.42 ft

Top Width 7.80 ft

Critical Depth 1.38 ft

Critical Slope 0.009664 ft/ft

Velocity 3.68 fi/s

Velocity Head 0.21 ft

Specific Energy 1.77 ft

(203) 755-1666

FlowMaster v5.13
Page 1 of 1



Berm H
Worksheet for Triangular Channel

Project Description . ‘
Project File © t\projects\2007\128017 - clinton tcsa\design\stormwaten\interim\ditches.fm2

Worksheet Berm H

Fiow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.023

Channel Slope . 0.002400 ft/ft
Left Side Slope 3.0000600H : V
-Right Side Slope 2.000000H : V
Discharge 16.80 - cfs
Results

Depth 1.61 ft

Flow Area 6.46 ft?

Wetted Perimeter 8.68 ft

Top Width 8.04 ft

Critical Depth 1.23 ft

Critical Slope 0.010042 ft/ft
Velocity 2.60 ft/s
Velocity Head 0.11 ft
Specific Energy 1.71 ft

Froude Number 0.51
Flow is subcritical.

10/04/07 FiowMaster v5.13
04:05:10 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch J
Worksheet for Trapezoidal Channel

Project Description

Project File ' t:\projects\2007\128017 - clinton tcsa\design\stormwaten\interim\ditches.fm2
Worksheet Ditch J '
Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Channel Slope 0.008400 ft/ft
Left Side Slope 2.000000H:V
Right Side Slope 2.000000H :V
Bottom Width 6.00 ft
Discharge . 102.00 cfs
Results
Depth 1.92 ft
Flow Area 18.91 ft?
Wetted Perimeter 14.59 ft
Top Width 13.68 ft
Critical Depth 1.71 ft
Critical Slope 0.013196 ft/ft
Velocity 540 ft/s

_ Velocity Head 045 ft
Specific Energy 237 ft
Froude Number 0.81

Flow is subcritical.

09/24/07

02:30:27 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Ditch K
Worksheet for Trapezoidal Channel

Project Description :
Project File t:\projects\2007\128017 - clinton tcsaldesign\stormwateninterim\ditches.fm2

Worksheet Ditch K
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.030
Channel Slope 0.039500 ft/ft
Left Side Slope , 2.000000H :V
'Right Side Slope 2.000000H : V-
Bottom Width 6.00 ft
Discharge 137.30 cfs
Results ,

- Depth . 1.49 ft
Flow Area 13.43 ft2
Wetted Perimeter  12.68 ft
Top Width 11.98 ft
Critical Depth 2.01 ft
Critical Slope 0.012682 fi/ft
Velocity 10.23 ft/s
Velocity Head 1.63 ft
Specific Energy 3.12 ft
Froude Number 1.70

Flow is supercritical.

09/24/07 FlowMaster v5.13
02:30:45 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch L

Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsaldesign\stormwaterinterim\ditches.fm2

Worksheet Ditch L

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data .

Mannings Coefficient 0.030

Channel Slope 0.004400 ft/it

Left Side Slope 2.000000H :V

Right Side Slope 2.000000H : V
. Bottom Width 6.00 ft

Discharge 172.70 cfs:

Results

Depth 2.95 ft

Fiow Area 35.13 ft?

Wetted Perimeter 19.20 ft

Top Width 17.81 ft

Critical Depth - 2.28 ft

Critical Slope 0.012306 ft/t

Velocity 492 ft/s

Velocity Head 0.38 ft

Specific Energy 3.33 ft

Froude Number 0.62

Fiow is subcritical.

09/24/07

02:31:12 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Ditch M

Worksheet for Trapezoidal Channel

Project Description

Flow is subcritical.

09/24/07

02:31:29 PM

Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwatertinterim\ditches.fm2
Worksheet Ditch M '
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For - Channel Depth

Input Data v .
Mannings Coefficient 0.030

Channel Slope 0.006800 ft/ft
Left Side Slope 2.000000H :V
Right Side Slope 2000000 H: V
Bottom Width 6.00 ft
Discharge 46.00 cfs
Results

Depth 1.33 ft

Flow Area 11.53 ft?
Wetted Perimeter 11.95 ft

Top Width 11.33 ft
Critical Depth 1.08 ft
Critical Slope 0.014750 fi/it
Velocity - 3.99 ft/s
Velocity Head 025  ft’
Specific Energy 1.58 ft
Froude Number 0.70

(203) 755-1666

FlowMaster v5.13
Page 1 of 1



Ditch N

Worksheet for Trapezoidal Channel

Project Description

t:\projects\2007\128017 - clinton tcsa\design\stormwaten\interim\ditches.fm?2

Project File
Worksheet Ditch N
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

- Mannings Coefficient 0.030
Channel Slope 0.011300 ft/ft
Left Side Slope 2.000000H : V
Right Side Slope 2.000000H:V
Bottom Width 6.00 ft
Discharge 11.70 cfs
Results
Depth 0.53 ft
Flow Area 3.78 ft2-
Wetted Perimeter 8.39 ft
Top Width 8.14 ft
Critical Depth 0.46 ft
Critical Slope 0.018315 fft
Velocity 3.09 fi/s
Velocity Head 0.15 ft
Specific Energy 0.68 ft
Froude Number 0.80

Flow is subcritical.

09/24/07

02:31:49 PM

Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708  (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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DETERMINATION OF RAINFALL TOT
~ DISTR




Page: 1 of 2
Client:  Clinton Landfill, inc.
Project: Clinton Landfiil No. 3
Proj.#: 128017
Calculated By: LJC Date: 9/14/07
Checked by: JPV Date: 9/17/07

Shaw’ shaw Environmental, Inc.

TITLE: DETERMINATION OF RAINFALL TOTALS AND DISTRIBUTION

Pfoblem Statement

Determine the total rainfall intensity for the 2-year, 25-year and 100-year frequencies. The rainfall
intensity for the 25-year and 100-year frequencies is used in the HEC-HMS model to determine
rainfall runoff and the 2-year frequency is used in the calculations to determine SCS Lag Time.

“Given

Rainfall data was obtained from Bulletin 71 (see attached reference).

Assumptions

Based on the information provided in Bulletin 71, it was assumed that the rainfall distribution of the
1-hour storm for all storm frequencies corresponds to the first-quartile distribution pattern, i.e the
heaviest rainfall occurs in the first quarter of the storm event. For the 24-hour storms, a third-
quartile distribution pattern is more appropriate.

Results

As shown on Figure 1 of Bulletin 71, DeWitt County is located in the Central Climatic Sectlon From

Tabie 1 of Bulletin 71, the following conservative total rainfalls were used in the hydrologic
analyses.

Recurrence 24-Hour - 1-Hour “
Interval (inches) (inches)
2-Year 3.02 1.42
25-Year 532 ‘ 2.50
100-Year 6.92 3.25 I

The table below summarizes the cumulative percent rainfall for the first- and third-quartile
distributions shown in Table 1 of Bulletin 71. The total rainfall and percentages are entered into the
HEC-HMS model and the program multiplies the percentages by the total rainfall to develop a
rainfall hydrograph for each storm frequency.

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwaten\Clinton_entire - Closed Valvelrainfall.doc



Page: 2 of 2
Client:  Clinton Landfill, Inc.

A Project: Clinton Landfill No. 3

Sh I _ Proj.#: 128017
Shaw Environmental, Inc. Calculated By: LJC Date:  9/14/07

Checked by: JPV Date: 9/17/07

TITLE: DETERMINATION OF RAINFALL TOTALS AND DISTRIBUTION

Cumulative Storm Rainfall (percent)

| cumulative Storm | First Quartile Third Quartile

Time (percent) . (1-hour Storm) (24-hour Storm)
5 | % 3
10 | 33 6
15 43 9
20 52 12
25 60 15
30 66 19
35 71 23
40 75 27
45 79 32
50 82 38
55 84 45
60 86 57
65 88 70
70 ' 90 79
75 92 85
80 94 8o
85 | 96 92
90 97 95
95 98 | 97

T\Projects\20071128017 - Clinton TCSA\Design\Stormwater\Clinton_entire - Closed Valvevrainfall.doc



1st Quartile Rainfall Distribution

Storm Event 25-year, 1-hour storm event for Clinton Landfill No. 3

Enter Rainfall Depth (in) 2.50}

Storm Length (hrs.) : 1

Cumulative Storm Rainfall First Quartile Time Cumulative Precipitation

(%) {%) _(in}
0 0 0:00 0.00
5 . 16 . 0:03 0.40
10 33 ‘ 0:06 0.83
15 43 0:09 1.08
20 52 : 0:12 1.30
25 60 0:15 1.50
30 66 0:18 1.65
35 71 : | 0:21 1.78
40 ) 75 . 0:24 1.88
45 . 79 0:27 1.98
50 82 630 2.05-
55 84 0:33 210
60 86 0:36 215
65 88 0:39 2.20
70 90 0:42 2.25
75 92 0:45 2.30
80 94 0:48 2.35
85 . 96 0:51 240
90 97 ) 0:54 243
95 . 98 0:57 245
100 100 1:00 2.50

Time Interval (min) | 3}




3rd Quartile Rainfall Distribution

Storm Event

25-year, 24-hour storm event for Clinton Landiill No. 3

Enter Rainfall Depth (in) 532
Storm Length (hrs.) 24
Cumulative Storm Rainfall Third Quartile Time Cumulative Precipitation
%) (in

2.82




Cumulative Storm Rainfall Third Quartile Time Cumulative Precipitation

(%) (%) (in)
59.72 , 56.33 14:20 3.00
61.11 - ~59.89 14:40 3.19
62.50 - 63.50 15:00 3.38
63.89 67.11 15:20 3.57
65.28 . . 70.50 15:40 3.75
66.67 73.00 16:00 3.88
68.06 . 75.50 16:20 4.02
69.44 78.00 16:40 415
70.83 80.00 17:00 4.26
72.22 81.67 17:20 ) . 4.34

Time Interval (min) 20



1st Quartile Rainfall Distribution

Storm Event 100-year, 1-hour storm event for Clinton Landfill No. 3
Enter Rainfall Depth (in) 3.25
Storm Length (hrs.) 1
Cumulative Storm Rainfall First Quartile Time Cumulative Precipitation
(%) ' (%) . v (in) ‘
0 0 , 0:00 0.00
5 .16 0:03 0.52.
10 , 33 0:06 1.07
15 43 0:09 1.40
20 . 52 0:12 1.69
25 1 60 . 0:15 :
30 R ) 018
35 ' 71 ’ 021
40 ’ 75 , 0:24
45 79 : 0:27
50 82 - .0:30
55 84 0:33
60 86 0:36
65 , 88 - 0:39
70 ' 90 0:42
75 , 92 . 045
80 94 o 0:48 .
-85 96 0:51
90 97 0:54
95 98 0:57
100 100 1:00

Time interval (min) { 3}




Storm Event
Enter Rainfall Depth (in)
Storm Length (hrs.)

3rd Quartile Rainfall Distribution

100-year, 24-hour storm event for Clinton Landfill No. 3 |

6.92

24

Cumulative Storm Rainfall | " Third Quartile
{7

Time

Cumulative Precipitation




Cumulative Storm Rainfall
(%)

Third Quartile
(%)

Time

Cumulative Precipitation

(in)
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(MCC) with Stanley Changnon and Peter J. Lamb as the co-
principal investigators. The work was continued and com-
-pleted under the general direction of Kenneth Kunkel, present
MCC Director.

Special appreciation goes to Stan Changnon for his
foresight, gnidance, and encouragement in-establishing and
accomplishing the program objectives. He and Ken Kunkel
reviewed the report and made useful comments and sugges-
tions. Special thanks goto Richard Katz, National Center for
Atmospheric Research; Tibor Farago, Hungarian Meteoro-
logical Service;and J.R M. Hosking, IBMResearch Division,

for providing - software for some of the extreme rainfall

analyses. Fred Numberger, Michigan State Climatologist,
provided valuable long-term precipitation data for his state as
well as comments on the manuscript. We also thank the
following state climatologists for their review and comments
on this project: Wayne Wendland, Hlinois; Ken Scheeringa,
Indiana; Harry Hillaker, lowa; Glen Conner, Kentucky; Jim
Zandlo, Minnesota; Wayne Decker, Missouri; Jeff Rogers,
Ohio; and Pam Naber-Knox, Wisconsin.

John Brother and Linda Hascall supervised the ex-
tensive drafting work required for the report. Jean Dennison
typed and assembled:the report, which Eva Kingston edited
and formatted. '

~
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Figure 1. Climatic sections for the Midwest
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Table 1. Continued

Rainfall (inches) for given recurrence interval
Section Duration 2-month 3-month 4-month 6-month 9-month 1-year 2-year 5year 10-year 25year 50-year 100-year

04  10day 210 258 292 343 393 420 512 627 710 819 910 1018
04 5day 177 212 - 237 278 320 348 417 511 584 696 798 921
04  72hr 159 191 212 244 280 305 370 455 526 615 725 816
04  48hr 148 176 195 225 258 281 338 419 486 578 662 751
04 24hr 139 163 180 204 232 252 376 445 6.08
04  18&hr 127 151 166 188 212 228 2} 346 409 490 559 637
04  12hr 119 140 153 177 201 217 262 327 BT 463 529 602
04 6hr 103 121 134 153 174 189 226 - 282 333 399 456 519
04 3-hr 089 108 113 130 147 161 193 241 285 341 = 389 443
04  2hr 082 104 119 137 178 222 262 314 359 408
04 1hr 065 083 095 109 177 209 :
64 80-min 052 066 075 086 iz 189 164
04  15min 037 049 056 063 ‘081 102 120
04 10:min - 0.30 0:39 045 0:50 066 - 083 098
04  Smin 047 021 024 028 036 045 053

05 10-day 2.13 262 296 3.48 400
05 S-day” 1.75 2.10 2.37 2.75 3.15 412 4.96 567
05 72-hr 1.61 1.93 2.16 248 2.85 . 3.71 457 5.20
05 48-hr ©  1.51 1.77 1.95 226 257 2.82 340 416 477
05 24-hr 1.36 1.58. 1.75 2.00 227 247 30 3.71 4,26
05 18:hr 1.25- 7 "1.47 1.62 1.84 2.09 227 217 341 392
. 05 12-hr - 118 - '1.38 1.53 1.74 - "1.98 ‘245 262 © 323 3.71

5.15 6.21 8.97

05 6hr 100 118 132 149 170 18 226 278 320
05 3hr 087 102 112 128 146 158 193 237 273
05 2hr 079 083 103 117 134 146 178 219 252
05 1hr 064 074 081 093 107 146 141 174 200

05 30-min 050 0.58 0.64 0.74 0.84 0.91 1.11 1.37 1.57
05 15-min  0.37 0.43 0.47 0.54 0.62 067 0.81 1.00 1.14
65 10-min  0.30 0.35 0.38 043 0.49 0:54 0.66 0.81 0.94 E
05 5min  0.17 0.19 0.21 0.24 0.28 0.30 0:36 0.44 0.51 0.61 0.70 0.79

06 10-day - 2.16 265 2.99 3.52 4.05 4.40 5.35 6.62 745 8.66 8.79 11.26
06 5day 1.77 2.13 2.39 278 3.18 3.47 419 532 6.20 744 8.53 9.93
06 72-hr 1.63 1.85 2.16 250 2.88 3.13 3.81 485 5.68 6.84 7.76 8.92
06 48-hr 1.52 181 200 2.30 2.64 2.87 3.49 4.45 5.21 6.28 7.12 8.19
06 24-hr 1.42 1.66 1.84 2.10 2.38 2.59 3.1 3.93 465 5.57 6.46 7.45
06 18-hr 1.31 1.53 1.68 1.93 219 238 2.86 3.61 4.28 5.12 5.95 6.85
06 12-hr 1.24 1.44 157 1.82 2.07 225 2.71 3.39 3.97 484 562 6.48

06 6-hr 1.07 1.24 1.37 1567 1.78 1.84. 2.33 295 3.48 4.18 4.85 559

06 3-hr 0.91 1.07 1.18 1.34 1.62 1.66 1.99 251 2.98 3.56 4.14 4.77

.06 2-hr 0.84 0.98 1.08 1.24 1.41 1.53 1.84 232 2.74 3.28 3.81 4.39

!f; 06 1-hr 0.67 0.79 0.87 0.99 1.12 1.21 1.46 1.85 219 262 3.04 3.50

T ok 06 30-min 053 061 068 078 08 096 115 146 1.72 206 239 275
' 06 15min 038 045 049 057 064 070 084 1.06 1.26 152 175 201
06  i0-min 031 036 040 046 052 057 068 087 1.02 122 142 164

08 5min 047 020 022 025 029 031 037 047 056 067 078 089
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N .

. . . .

Curnulative
storm time (percent)

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

Table 10. Median Time Distributions of Heavy Storm Rainfall

at a Point

Cuwmulative storm rainfall (percent) for given storm type

'# Fil’ﬂ- 2 ("‘"\4'\

quartile
16 |
33
43
52
60
66
n
5
9
82
84
86
88
90
92
94
96
97

98

Second-
quartile

3
8
12
16
22
29
39
51
62
70
76
81
85
88
91
93

95
97
98

Third-
¥ qmﬂeé( (@4-he)

—
‘-
9

12

15

19

23

21
32
38
45
57
70
79
85
89
92
95
97

Fourth-

quartile

2
5
8
10
13
16
19
2
25
28
32
35
39
45
51
59
y7)
84
92

21



~ WATERSHED DELINEATION




JAY

Shaw:® shaw Environmental, Inc.

TITLE:

WATERSHED DELINEATION

Page: 1 of 1

Client: Clinton Landfill, Inc.

Project: Clinton Landfill No. 3

Proj.#: 128017

Calculated By: LJC Date: 9/14/07
Checked by: JPV Date: 9/17/07

Problem Statement:

Delineate the watersheds for the final site conditions for the Clinton Landfill No. 3.

Given

The watersheds were reviewed using Figure M.2-1.

Resuits

" Attached are delineations of the drainage areas of the final site conditions. The following.table
summarizes the acreage of all drainage areas. The longest flow lengths were also included in the
table. This value is needed to calculate the travel time for a drop of water to travel through the

- subarea.

Proposed Final Conditions
Overland Flow
Subarea | Area (sf) | Area (ac) | Area (mi2) Length (ft) -
Subareas Draining to Sediment Basin A :
5 716,516 16.45 0.0257 1,103
6 369,674 8.49 0.0133 689
7a 514,036 11.80 0.0184 1,209
7b 469,302 10.77 0.0168 1,209
Tc 330,699 7.59 0.0119 800
9 676,666 15.53 0.0243 1,045
Subareas Draining to Sediment Basin B
1a 620,881 14.25 0.0223 1,386
1b 403,462 9.26 0.0145 1,386
2 1,121,280 25.74 0.0402 1,103
3 224,434 5.15 0.0081 500
4 221,009 5.07 0.0079 674
14 245,828 . 5.64 0.0088 782
17 99,975 2.30 0.0036 147
Subareas Draining to Sediment Basin C .
10 680,053 15.61 0.0244 1,179
11 782,109 17.95 0.0281 1,179
12a 93,275 2.14 0.0033 534
12b 234,896 5.39 0.0084" 598
13 374,877 8.61 0.0134 701
15 379,873 8.72 0.0136 560

T:\Projects\2007\128017 - Clinton TCSADesign\Stormwater\Clinton_entire\Watersheds.doc
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~ DETERMINATION OF
WEIGHTED CURVE NUMBER




Page: 1 of 1
Client: Clinton Landfili, Inc.
Project: Clinton Landfill No. 3
Proj.#: 128017

® b | x .
ShaW EnVlronmental,' lnC' Calculated By: LJC Date:  9/18/07

Checked by:  JPV Date:  9/19/07
TITLE:  DETERMINATION OF WEIGHTED CURVE NUMBER

Objective
Determine the weighted curve number to be used for runoff calculations of the Final Landform.

Results o

Although a ‘curve number of 80 is typical of a properly managed final landfill, a curve number of 85
will be used for the watersheds on the final landform. Based on curve number listed in TR55 for

- pasture, grassland, meadow and brush, -a value of 85 is conservative. Using a curve number of 85
in the HEC-HMS model will result in more runoff than is antumpated

T:\Projects\20071128017 - Clinton TCSA\Design\StormwatenClinton_entire\Curve Number.doc
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Table 2-2c.—Runoff curve numbers for other agricultural lands!

: Curve numbers for
Cover description - hydrologic soil group—
Hydrologic
Cover type . condition A B Cc D
Pasture, grassland, or range—continuous P

forage for grazing.? 1 Fair
Meadow—continuous grass protected from - 30 58 71 8
grazing and generally mowed for hay. N
Brush—brush-weed-grass mixture with brush Poor 48 67 T 3
the major element.? Fair - 35 56 0 T
. . Good 430 48 65 73
‘Woods—grass combination (orchard Poor 57 73 82 86
-or tree farm).3 Fair 43 65 76 - 82
Good 32 58 2 79
Woods* Poor 45 66 7 83
. Fair 36 60 73 9
Good 430 55 70 i
Farmsteads—buildings, lanes, driveways, - 59 74 82 86

and surrounding lots.

1Average runoff condition, and I, = 0.2S.

Pyor: < 50% ground cover or heavily grazed with no muich.
Fair: 50w 5% ground cover and not heavily grazed.
Good:  >75% ground cover and lightly or only occasionally gruzed.

3Ppur: < 350% ground cover. . -
Fair: 30 w0 5% ground cover.

Govd: > 55% ground cover.
4Actual curve number is Jess than 30; use CN = 30 for runofl computations.

SCN’s shum n- were cumputed for areas with 507 wouds and 50% grass (pasture) cover. Other combinations of conditions may be computesd
from the CN's for wouds and-pasture.

& 'or:  Forest Bitter. small trees, aml brush are destroved by heavy grazing or regular burning.

- Fairm  Wowds are grazed but not burned, and some forest litter covers the soil.
Good: Wowlds are protected from grazing, and litter and brush adequately cover the suil.

(210-V1-TR-55, Second Ed.. June 1986)
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TITLE:

Shaw* shaw Environmental, Inc.

Page: 1 of 3
Client:  Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Proj.#: 128017
Calculated By: LJC Date: 9/14/07
Checked by: JPV Date: 9/17/07

DETERMINATION OF SCS LAG TIME

" Problem Statement

Determine the SCS Lag Time for the final landform watersheds for the Clinton Landfill No. 3. The
SCS Lag Time is equal to the lag time between the center of mass of rainfall excess and the peak
of the unit hydrograph and is an input parameter for the HEC-HMS computer model to determine
stormwater runoff.-

Given

a

a

The longest hydraulic flow paths for the proposed site conditions were determined from the
proposed final landform drawings. (See attached figures in Appendix M.2.b - Watershed
Delineation.)

The time of concentratlén was calculated using the method outlined in Technical Release 55
(TR-55), Urban Hydrology for Small Watersheds, published by the Soil Conservation
Service. (Refer to attached pages).

The SCS lag time is equal to the time of concentration of the watershed multiplied by 0.6
(Refer to pages 6-8 of the ProHEC1 Plus manual).

Roberson, J.A. and C.T. Crowe, Engineering Fluid Mechanics. John Wiley & Sons, Inc.
(Refer to attached pages).

Assumptions

The following assumptions were made in the calculations:

a

The Manning’s n for sheet flow on the final landform is assumed to be 0.15 (short grass

prairie). This number is appropriate for the type of grass anticipated to grow on the
landform after final closure.

An average slope for final conditions was calculated since the slope along the flow lengths
vary. -

The Manning’s n for the proposed and existing channels and the terrace ditches is assumed
to be 0.023. This value is for an unlined, earth, straight, and uniform channel and is the

‘lowest Manning’s n probable. A higher Manning’s number would be appropriate for a

rockier or more vegetated channel. Since a higher Manning’s number would result in longer
time of concentrations and therefore a lower peak discharge, this assumption is
conservative.

The 2-year, 24-hour rain event provides the shortest time of concentrations and highest
peak discharge. The 2-year, 24-hour rainfall is 3.02 inches. Refer to Calculation,
“Determination of Rainfall Totals and Distributions”.

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwaten\Clinton_entire\SCS Lag Time.doc



Page: 2 of 3
Client: Clinton-Landfill, Inc.
Project: Clinton Landfill No. 3

Sh T ® . Proj.#. 128017
el @W'" Shaw Environmental, lnC Calculated By: LJC Date:  9/114/07
' Checked by: JPV Date:  9/17/07
TITLE: DETERMINATION OF SCS LAG TIME
a Terrace berms and. downslopes ditches will be used to control erosion and minimize

sedimentation during the final grading plan of the landfill as described in the Stormwater
Management Plan. However, the calculation of the SCS Lag Time does not include these
features, to maintain a more conservative design approach. The use of terrace berms and
riprapped downslopes will typically increase the time of concentration allowing a lower peak
flow.. ‘ : _

Calculationé
For each watershed the time of concentration, T, is the sum of the travel times, T, of various
consecutive flow segments. There are three types of flow: sheet flow, shallow concentrated flow,

and open channel flow.

Sheet Flow: '
Sheet flow is flow over plane surfaces and is computed using the following equation.

0.007(nLY"*
T =——
(Py)™s
Where: o
~n = Manning roughness coefficient, unitless

L = Flow Length, ft

P, = 24-hour, 2-year rainfall = 3.02 inches

S = slope, ft/ft

After 300 feet, sheet flow becomes shallow concentrated flow.
Shallow Concentrated Flow:
The average velocity for shallow concentrated flow is calculated using figure 3-1: Average velocities

for estimating travel time for shallow concentrated flow from Technical Release 55 (TR-55), Urban
Hydrology for Small Watersheds. '

T:WProjects\20071128017 - Clinton TCSA\Design\StormwatenClinton_entire\SCS Lag Time.doc



Page: 3 of 3
Client: Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Proj.#: 128017
Calculated By: LJC Date: 9/14/07
Checked by: JPV Date: 9/17/07

Shaw"° shaw Environmental, Inc.

TITLE: DETERMINATION OF SCS LAG TIME

The travel time is then calculated using the following equation.

T - L
v 3,600V

Where: _
‘ L Flow Length, ft

\' Average velocity, ft/sec
3,600= Conversion factor from seconds to hours

~ Open Channel Flow:

Average velocity for open channels is calculated using the following equation.

: 13,12
V= 1.49r"s
, n
Where: ‘
V = Average velocity, fi/sec
r = hydraulic radius, ft and is-equal to a/p,
a = cross sectional flow area, ft*
pw = welted perimeter, ft
n .= Manning roughness coefficient
s = slope, ft/fft

‘The time of concentration for the watershed is then the summation of all travel times.
Te=Tu+Te+Te+ ...
To caiculate the SCS lag time, the time of concentration is then multiplied by 0.6.
Tiag =06 T,

There are no channel flows for the subareas in this case because it is calculated in the HEC-HMS
model via the ditches. '

Results

For each watershed, all travel times, times of concentration, SCS lag times, as well as the
necessary input parameters, are summarized in the attached spreadsheet.

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwater\Clinton_entire\SCS Lag Time.doc
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Chapter 3: Time of concentration and travel time

Travel-time.(Ty) 1srt_h > time it takes water t.o travel

! tratxon (Tc), whlch is the
om the hydraulically most
”ed ,t.o a pomt of mterest v

the tra\?el txmes for cohsecutwe components of the
dramage conveyance syshem.

mcreased as a result of (2) ponding behind small or
_inadequate drainage systems, mcludmg storm drain
inlets and road culverts, or (b) reduction of land s]ope

through grading.

Factors affécting time. of concentratxon
and travel txme .

Surface roughness

One of the’ most sxgmﬁcant effects of urban
development on flow velocity is less retardance to
flow. That is, undeveloped areas with very slow and
shallow overland flow through vegetation become
modified by urban development: the flow is then
delivered to. streets, gutters, and storm sewers that
transport runoff downstream more rapidly. Travel
time through the watershed is generally decreased.

Channel shape and flow patterns

In small non-urban watersheds, much of the travel
time results from overland flow in upstream areas.
Typically, urbanization reduces overland: flow lengths
by conveying storm runoff-into a channel as soon as
possible. Since channel designs-have-efficient -
hydraulic characteristics, runoff flow velocity
increases and travel tifne decéreases.

Slope

Slopes may be increased or decreased by
urbanization, depending on the extent of site grading
or the extent to which storm sewers and street
ditches are used in the design of the water

management system. Slope will tend to increase
when chanriels are straightened and decrease when

‘overland flow is directed through storm sewers,
- Street gutters, and diversions.

Comiputation of travel time and
time of concentration

«Water moves. through a watershed as sheet flow,
shallow concentrated flow, open channel flow, or

some combination of these. The type that occurs is a
function of the conveyance system and is best
determined by field inspection.

Travel time (Ty) is the ratio of flow length to flow

velocity: .
L .
—_— {Eq. 31}
T =300 v
where
Ty = travel time (hr),
L = flow length (ft),
V = average velocity (ft/s), and
3600 = conversion factor from seconds to hours.

Time of concentration (T) is the sum of T, values for
the various consecutive flow segments:

Tc = T{l + th + ... Ttm [Eq. 3'2]
where

Te = time of concentration (hr) and
m = number of flow segments.

(210-VI-TR-53, Second Ed., June 1986) 3-1



Lo

.50 = pr—————————— o p———

B mmmmmmmmmﬁmmm = mmmm»&@@@awm mmm "

R, (TR T SR T SRR S T 8 53
ER S

W
®H mmmum@@awasaﬁmm.mmm
ﬁmmms‘.m&ﬂmmﬁ g BB T8 & :
8 B

i
T
mm [T

.005 -1 L .
1 L] L] ] §

1 2 4 6 10 20
Average velocity, ft/sec

yars

Figure 3-1.—Average velocities for estimating travel time for shallow concentrated flow.
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Sheet flow

Sheet flow is flow over plane surfaces. It usually
_oceurs. in the headwater of streams. With sheet flow,
the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of
raindrop impaect; drag over the plane surface;
obstacles such as litter, erop ridges, and rocks; and
erosion and transportation of sediment. These n
values are for very shallow flow depths of about 0.1
foot or so. Table 3-1 gives Manning’s n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 feet, use Manning’s
ldnematic solution (Overton and Meadows 1976) to
compute Ty:

0.007 (nL)0-8
(P25 0.4

Tt = [Eq. 3-3]

Table 3-1.—Roughness coefficients (Manning's n) for
sheet flow

Surface description n!

" Smooth surfaces (concrete, asphalt, gravel, or

T ) 0.011
Fallow (noresidue) . ......covviveninnnnnnnn. 0.05
Cultivated soils:

" Residue cover £20% ........cociiiinnnnnnn 0.06

Residue cover >20% .......vvvvenvniennnnn. 0.17
Crass: v :

Short grass prairie ....0....cociiiieiin... 0.15

Dense grasses®........civiieninienennncens 0.24

Bermudagrass..........c.ciiiiiiiiiininnn, 041
Range (natural) .............. s 0.13
Woods:?

Light underbrush.......................... 0.40

Dense underbrush .........cocovvvveennn... 0.80

iThe n values are a compusite of information compiled by Engman
(1986).

3Inciudes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

3When selectling n. consider cover to a height of about 0.1 ft. This
is the only part of the plant cuver that will obstruct sheet flow.

where
T, = travel time (hr),
~ n = Manning’s roughness coefficient (table 3-1),
-L = flow length (ft),
Py = 2.year, 24-hour rainfall (in), and
= slope of hydraulic grade line (land siope,
- ftit).- .

This simplified form of the Manning's kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall exces:
(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfall depth can be
obtained from appendix B. .

Shallow concentrated flow

After a maximum of 300 feet. sheet flow usually
becomes shallow concentrated flow. The average
velocity for this flow can be determined from figure
3-1, in which average velocity is a function of
watercourse slope and type of channel. For slopes
less than 0.005 ft/ft, use equations given in appendix
F for figure 3-1. Tillage can afféct the direction of
shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

After determining average velocity in figure 3-1, use
equation 3-1 to estimate travel time for the shallow
concentrated flow segment.

Open channels

Open channels are assumed to begin where surveved
cross section information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United
States Geological Survey (USGS) quadrangle sheets.
Manning’s equation or water surface profile
information can be used to estimate average flow
velocity. Average flow velocity is usually determined
for bank-full elevation.

(210-VI-TR-55, Second Ed., June 1986) 3-3



Manning’s equation is

1.49 r23 si2

[Eq. 34]
n
where
LN

V = average velocity (ft/s),

r = hydraulic radius (ft) and is equal to a/py,

a = cross sectional flow area (ft2),

Pw = wetted perimeter (ft), -

s = slope of the hydraulic grade line (channel
slope, ft/ft), and -

n = Manning’s roughness coefficient for open
channel flow.

Manning’s n values for open channel flow can be
obtained from standard textbooks such as Chow
(1959) or Linsley et al. (1982). After average velocity
is computed using equation 3-4, Ty for the channel
segment can be estimated using equation 3-1.

Reservoirs or lakes

Sometimes it is necessary to estimate the velocity. of
flow through a reservoir or lake at the outlet of a
watershed. This travel time is normally very small
and can be assumed as zero.

Limitations

e Manning's kinematic solution should not be used
* for sheet flow longer than 300 feet. Equation 3-3
was developed for use with the four standard

rainfall intensity-duration relationships.

e In watersheds with storm sewers, carefully
identify the appropriate hydraulic flow path to
estimate T,. Storm sewers generally handle only a
small portion of 2 large event. The rest of the
peak flow travels by streets, lawns, and so on, to
the outlet. Consult a standard hydraulics textbook
to determine average velocity in pipes for either
pressure or nonpressure flow.

e The minimum T, used in TR-55 is 0.1 hour.

» A culvert or bridge can act as a reservoir outlet if
there is significant storage behind it. The
procedures in TR-55 can be used to determine the
peak flow upstream of the culvert. Detailed
storage routing procedures should be used to
determine the outflow through the culvert.

Example 3-1

The sketch below shows a watershed in Dyer _
County, northwestern Tennessee. The problem is to
compute T at the outlet of the watershed (point D).
The 2-year 24-hour rainfall depth is 3.6 inches. All
three types of flow occur from the hydraulically most
distant point (A) to the point of interest (D). To
compute T, first determine T for each segment

from the following information:

Segment AB: Sheet flow; dense grass; slope (s) =
0.01 fUft; and length (L) = 100 ft.

Segment BC: Shallow concentrated flow: unpaved:
= 0.01 ft/ft; and L = 1400 t.
Segment CD: - Channel flow; Manning’s n = .05;

flow area (a) = 27 ft2; wetted
perimeter (py) = 28.2 ft; s = 0.005
fUft; and L = 7300 ft.

See figure 3-2 for the computations made on
worksheet 3.

100 f2 1,900 ft

¢
.

"
(not tn\r\scale)

34 (210-VI.-TR-53, Second Ed., June 1986)



Appendix F: ;Equations for figures and exhibits

This appendix presents the equations used in
procedure applications to generate figures and
exhibits in TR-55.

Figure 2-1 (runoff equation):

[P - oz(ii"_’_" - 10)]2’

Q =
P+0 °°° -10)
where ;
- Q = runoff (in),
P = rainfall (in), and

CN = runoff curve number.
Figure 2-3 (composite CN with connected
lmpervnous area): :
CNp + (P,mpIIOOXQB CNp)
where
CN, = composxte runoff curve number,

CNp = pervious runoff curve number, and
P;mp = percent imperviousness.

Figure 2-1 (composite CN with unconnected
impervious areas and total impervious area less:
than 30%):

where R = ratio of unconnected impervious area to =
total impervious area.

Figure 3-1 (average velocities for estimating travel
time for shallow concentrated flow):

Unpaved V = 16.1345 (sP5
Paved V = 20.3282 (s)0.5

(210-VI-TR 55, Second Ed.; June’1986)

£;Qg(q‘_,) = Co+Cx 1ogg'¢)_ + Ca log(TJR

- where .
peanmscharge (csmiin), -
ime of coneentration (hr)
Co, C1, C2 = coeff;cxent.s (from t.ablé»F-l_.

Figure 6-1 (approxlmate detenhon basin routing
through smgle- and multlple-stage structures

Co' Cx. Cz, Ca = coeﬁ' cxents from .

F1
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Page 6-8

CHAPIER 6. Unit Hydrograph Methods

The unit hydrograph is interpolated for the specified
computation interval and computed peak flow rate from the
dimensionless unitgraph shown in Figure 6.4. The
dimensionless unitgraph ratios are listed in Table 6.4.

Since the program computation interval is used in the
computation of Tppax and Qppay for the unit hydrograph,
changing the computation interval will affect the computed unit
hydrograph. The SCS Dimensionless hydrograph was originally
formulated by that At=0.2 x Ty,,.- To errors,
the computation interval At used in HEC-1 should be less than

or equal to 0.29 x Tpg,y. The SCS also assumed thathMG = 0.6 x

Taand that 1.7 x Tpgax= At+ Towhere T.is the time of

Concentration of the watershed. Using these relationships, along

~ with equation 6.2, it is evident that the computation interval At

should be less than or equal 16.0.29 x T} 4

FIGURE 6.4 SCS Dimensionless 10 s
Unitgraph Method t ‘,
| \
|
» - » \ \
a4 os
\
3 oA .
J 1\
- A\
' N
o1 - \\\
/ N~
1 wp - %
. . R Time Discharge Time .| Discharge Time Discharge
TABLE 6.4 SCS Dlmensmn.less Ratios Ratios Ratios tios {afqp| Ratios Ratios
Unitgraph Discharge Ratios {t/Tp) _{q/9p) | - (t/7p) - {t/Tp) {q/gp)
: : 0.0 0.000 1.1 0.990 2.4 0.147
0.1 0.030 1.2 0.930 2.6 0.107
0.2 0.100 1.3 0.860 2.8 0.077
0.3 0.190 1.4 0.780 3.0 0.055
0.4 0.310 1.5 0.680 3.2 0.040
0.5 0.470 1.6 - 0.560 3.4 0.029
0.6 0660 1.7 0.460 3.6 0.021
0.7 0.820 1.8 0.390 38 0.015
0.8 0.930 1.9 _0.330 4.0 0.011
0.9 0.99 2.0 0.280 4.5 0.005
1.0 1:000 2.2 0.207 5.0 - 0.000
* <jark Unit Hydrogm-ph The HEC-1 UC record and an optional set of UA records are used
- omputation to enter the input data necessary to compute a unit hydrograph
T using the Clark method. The Clark method requires three
June 1995 Copyright © Dodson & Associates, Inc. Al Rights Reserved. Hands-On HEC-1
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10.7_TURBULENT FLOW IN NONCIRCULAR CONDUITS : 393

must apply a factor equal to 1.49 if the same value of n is used in the two

When we insert this expression for C into Eq. (10.42), we obtain a common form

of the discharge equation for uniform flow in open channels for ST units:
1.0 :
0= —A4R¥s!? (10.44)
n

In Eq. (10.44), » is a resistance coefficient calied Manning’s n, which has dif-
ferent values for different types of boundary roughness. Table 10.3 gives n for

Manning Equation—Traditional System of Units

It can be shown that, in converting from Si to the traditional system of units, one

Cement plaster 0.011

Untreated gunite 0.016
“Wood, planed 0.012
Wood, unplaned 0.013
¢ Concrete, troweled 0.012
Concrete, wood forms, unfinished 0.015
Rubble in cement - ) : 0.620
Asphalt, smooeth 0.013
Asphalt, rough ' 0.016
Corrugated metal 0.024

, Straight and uniform.
Earth, winding and weedy banks 0.033
Cut in rock, straight and uniform 0.030
Cut in rock, jaggedand irregular 0.045

Gravel beds, straight o 0.025
Gravel beds plus large boulders - 0.040

Earth, straight, with some grass
Earth, winding, no.vegetation
Earth, winding, weedy banks
Earth, very weedy and overgrown

a U Dot
e~ it s

e ceomremre
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ORIFICE DISCHARGE CALCULATIONS




Page: 1 of 3

Client:  Clinton Landfill, Inc.
Project: Clinton Landfill No. 3

Shaw* Shaw Enviormental, NG 1. & 135017

Calculated By: LJC Date: 10/5/07
Checked By:  JPV Date: 10/5/07

TITLE: ORIFICE DISCHARGE CALCULATIONS

Problem Statement |

Develop a discharge versus water elevation for the proposed spillway of Sediment Basin A, Sediment
Basin B and Sediment Basin C. This chart will then-be an mput parameter for the HEC-HMS model
used to determine stormwater runoff.

Given
References

U “Hydrology and Floodplain Analysis”‘ by Philip B. Bedient of Rice University and Wayne
C. Huber of University of Florida

Outet Structure Design Parameters
Sediment Basin A

The primary outlet structure consists of a perforated standpipe with perforations beginning at elevation
722.0 (Normal Water Level). The standpipe is connected to a 24" culvert which is fitted with a valve.
The valve will remain closed until impounded water has cleared to excessive sediment. The
sedimentation basin will be modeled with the valve closed, therefore discharges up to the spillway
were zero. The secondary outlet structure is a trapezoidal spillway located at elevation is 727.0, has
a length of 25" and side slopes of 5 horizontal to 1 vertical.

Sediment Basin B

I he primary outlet structure consists of a perforated standpipe with perforations beginning at elevation
6
T

he
56.5 (Normal Water Level). The standpipe is connected to a 24 culvert which is fitted with a valve.
he valve will remain closed until impounded water has cleared to excessive sediment. The
sedimentation basin will be modeled with the valve closed, therefore discharges up to the spillway
were zero. The secondary outlet structure is a trapezoidal spiliway located at elevation is 670.5, has
a iength of 30" and side slopes of 5 horizontal to 1 vertical.

Sediment Basin C

The primary outlet structure consists of a perforated standpipe with perforations beginning at elevation
662.5 (Normal Water Level). The standpipe is connected to a 24* culvert which is fitted with a valve.
The valve will remain closed until impounded water has cleared to excessive sediment. The
sedimentation basin will be modeled with the valve closed, therefore discharges up to the spillway

. T:\Projects\2007\128017 - Clinton TCSA\DesigmStormwater\Clinton_entire - Closed Valve\discharge.wpd



. Page: 2 of 3
Client:  Clinton Landfill, Inc.

> o N Project: Clinton Landfill No. 3
Shaw Envionmental, INC. o i 4. 128017

Calculated By: LJC Date: 10/5/07
Checked By: JPV Date: 10/5/07

TITLE: ORIFICE DISCHARGE CALCULATIONS

were zero. The secondary outlet structure is a trapezoidal spillway located at elevation is 670.6, has
a length of 30" and side slopes of 5 horizontal to 1 vertical.

Assumptions
Equation 1 isk(used to calculate flow through the 4’ x 4' drop box, which acts like a Weir.
Equation 1

Q= CL(h-h,)*?

Where:
Q = Flow, cfs
C = weir coefficient = 3.3 (unitless)
h = water elevation, feet
h, = weir elevation, feet
L = weir length perpendicular to flow

Spillways act as broadcrest weirs. For spillway calculations, the average weir length perpendicular
to flow is used. The average weir length for trapezoidal spiliways is equal to the average between the
bottom spillway width and the top width of the water surface. For a spillway with 5V:1H sideslopes,
the top of water width is equal to the base width of the spillway plus 10 times the height of the water
elevation above the invert

elevatioh. | LaVe = L + 5(h - hO)

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwaten\Clinton_entire - Closed Valveldischarge.wpd



Page: 3 of 3
Client:  Clinton Landfill, Inc. |
Project: Clinton Landfiil No. 3
Proj. #: 128017

Calculated By: LJC Date: 10/5/07
Checked By: JPV: Date: 10/5/07

TITLE: ORIFICE DISCHARGE CALCULATIONS

Rewriting Equation No. 1 for a spillway with 5H:1V sideslopes yields equation no. 2.
Equation No. 2 .
— v 3/2
Q= CIL+5(h-hy)I(h-hy)

Where:
Q = Flow, cfs
C = weir coefficient = 3.3 (unitless)
h = water elevation, feet
h, = weir elevation, feet
L = base width of the spillway

Caiculations

The attached spreadsheet summarizes the discharge over the spillway for Sediment Basin A,
Sediment Basin B and Sediment Basin C.

Results

The discharges for various elevations were entered into the HEC-HMS model. Resuits of the model
indicate that the spillways are sufficiently sized to covey water from the detention basins with at least
1 foot of freeboard during the 100-year, 24-hour storm event. Refer to Calculation Sheet “Hydrologic
Model Analyses,” and HEC-HMS output files for a summary of peak discharge rates and basin
elevations.. Also refer to Section 4, “Stormwater Management Plan” for a detailed discussion.

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Clinton_entire - Closed Valve\discharge.wpd



SPILLWAY DISCHARGE CALCULATION FOR DETENTION BASIN OUTLET STRUCTURES
CLINTON LANDFILL NO. 3

SEDIMENT BASIN A
Spillway Bottom Width (ft): 25.0
Spillway Sidesiopes: 5H:1V
Spillway Elevation (f1):. 727.0
Spillway (Broadcrest Weir) Coefficient: 31
Spillway
Elevations Weir Flow®

Notes: .
3Weir flow equation for Spiliway: _.
Q=(weir coeflicient)’(spillway base width + 5*(elev-spillway elev)*(elev-spillway elev)*1.5

T:\Projects\2007\128017 - Clinton TCSA \Design\Stormwater\Clinton_entire - Closed Valve\Discharge Calcs.xls



SPILLWAY DISCHARGE CALCULATION FOR DETENTION BASIN OUTLET STRUCTURES
CLINTON LANDFILL NO. 3

SEDIMENT BASIN B
Spillway Bottom Width (ft): 30.0
Spillway Sideslopes: 5H:1V
Spillway Elevation (ft): 670.5
Spiliway (Broadcrest Weir) Coefficient: 3.1
Spillway
Elevations Weir Flow®

(ft (cfs)

Notes:
*Weir flow equation for Spillway:
Q=(weir coefficient)*(spillway base width + 5*(elev-spillway elev)*(elev-spillway elev)*1.5

T:\Projects\2007\128017 - Clinton TCSAWesigmStormwater\Clinton_entire - Closed Valve\Discharge Calcs.xls



SPILLWAY DISCHARGE CALCULATION FOR DETENTION BASIN OUTLET STRUCTURES
CLINTON LANDFILL NO. 3

SEDIMENT BASIN C
Spillway Bottom Width (ft): 30.0
Spillway Sideslopes: 5H:1V
Spillway Elevation (ft): 670.6
Spillway (Broadcrest Weir) Coefficient: - 3.1
Spillway
Elevations Weir Flow®

Notes:
*Weir flow equation for Spillway: . .
Q=(weir coefficient)*(spillway base width + 5*(elev-spHlway elev)*(elev-spiliway elev)*1.5
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6.4 METHODS FOR QUANTITY ANALYSIS

where
Q, = inflow (cfs),
Q = outflow (cfs),
M= Stomgc (ﬁj),
1 = time (s).

The inflow Q(r) may consist of upstream flows or ramfall or-both and is
assumed to be known. A second equation. is thus peed®d ;

two unknowns, Q(7) and #(1); Muskingum and detention basin fontmg o

were shown for this purpose in Chapter 4. An addmonal alternative is to
use the relationship

Q — KVb, i - (613)

where K and b are power function parameters that may be fit by regression
techniques or through physical relationships. For example, outflow by a
weir or orifice or by Manning’s equatien lends itself naturally to-a power
function, especially if depth h(t) is used as the dependent varable instead
of ¥(t) by the relanonshlp

dv/di = A(h) ' (6.14)

\;vherc

A = surface area and is a function of depth A.

Then a weir outﬂow can bc represented as

Q=C L h— k'S, - . (6.15)
where

L., = weir length (perpendicular to flow),

h, = weir crest elevation,

C, = weir oéciﬁcient,

The weir coeflicient is dimensional and depends on scveral factors, espe-
cially the weir geometry (Daugherty et al., 1985). Common values for

horizontal weirs perpendicular to-the-flow-direction are C, = 3.33.ft%3/s .

for U.S. customary units and C, = 1.84 m®3/s for metric units.
An orifice would be included as

Q=C,A,V2g(h—h,), (6.16)
where ’

C,= discharge cocflicient,

A, = area of orifice, _
h, = elevation of orifice centerline.




Submcrged culverts often behave as orifices with discharge coeffic
ranging from 0.62 for a sharp-edged- entrance to nearly 1.0 l‘or a wcll-'
rounded entrance (Daugherty et al., 1985). Apart from their universal
presence nearhighways, culvertsare wadely used as outlcts from detention
ponds in uiban areas.

Finally, Manning’s equation can be used as the second relationship
between storage and outflow. For a wide rectangular channel (as for

overland flow - hydranlic radms 1s eqgual to the depth, and Marmmg s
eqnalxon has the form

0 = Wik,./n}h — DSy”S'?, \ o 6.17)
where

W = width of (ovérland) flow,
n = Manning’s roughness,
DS = depression storage (depth),
S =slope.

(The constant k,, was dlscussed n conjunction with Eq. 6.4.) Thé rela-

tionship (6.17) can be coupled with the continuity equation for genera-
tion of overland flow, as sthn in Example 6.8.

EXAMPIE 6.8

NONLINEAR RESERVOIR MODEL FOR OVERLAND FLOW
Derive a method for generation of overland flow from rainfall by coupling
the continuity equation, Eq. (6.12), with Manning’s equation, Eq. (6.17).
SOLUTION
Let inflow to the “reservoir” equal the product of rainfall excess i, and

catchment area A. Using U.S. customary units, Manning’s equation can
be substituted into the continuity equation, yielding

i,A— W(1.49/nXh — DS)*PSV2 = 4 %’;

in which the surface area A isassumed to be constant. Dividing by thearea
gives

i+ WCON(h DS)B = Zh (6.18)
where
Ci/2 .
WCON = — 149 WS 6.19)

An




aimel calculator, and Weir Calcu... http://www.bossintl.com/htm}/calculator:

2. Select the desired cross-sectional shape of
your channel in the Channel Type section of
the dialog.

3. Enter the appropriate geometric attributes for
that channel shape in English units.

4. Select the Enter Depth option if you want to
calculate the flow. Select the Enter Flow option
if you want to calculate depth. Then enter the
depth/flow accordingly.

5. ‘Select the Caleulate button in the lewer portion

of the dialog. You will netice that flow/depth is

displayed as well as the other channel
properties. Figure 4 is an example of
computing flow for a trapezoidal channel.

Select OK or Cancel to exit [

Ca tor
dialog box for a
trapezoidal }
channel

Weir Calculator
The Weir Calculator can compute head or flow over
a weir. If you enter the head, it will compute the flow.
if you enter the flow, it will compute the head
necessary to obtain that flow. If a hydrograph has
been computed from one of the models, the peak
flow from that hydrograph will automatically be
entered in the flow field. You may change this value,
of course.

Back To Top

Weir Equation _
The Weir Calculator uses the standard equation for
computing flow over a weir.

Y

Q - CuLh%

Where:

Q - flow in cfs

Cw - weir coefficient

L - length of the weir in feet
h - head in feet

Back To Tog

~r AR 2Y



'Number, Channel calculator, and Weir Calcu... : http://www.bossinﬂ.com/html/calmllatm

‘Supported Weir Types

There are six predefined weir types included in this
calculator. Upon selecting any of these weirs, the
appropriate weir coefficient will automatically be
entered in the Cw field. There is also a user-defined
weir option. For this option you can specify your own
- weir coefficient. For all of the options you will have to
-enter the weir length. '
: . Back To Top
Weir Types _ Jew
X Broad-crested B1 x
Cipolletti 3.367

16.4*97

User-defined weir _{User specified

degrees

Using the Weir Calculator
1. Select Weirs from the Caleulators menu in the
; Tree module.
2. Select the desired weir in the Weir Type
section of the dialog box.
3. Enter the Weir Length (and Weir Coefficient, if -
, applicable) in the appropriate field. '
4. Select'the Calculate Flow option if you want to
calculate the flow, or the Calculate Head
option if you want to calculate the head. Then
enter the Head/Weir flow accordingly.
5. Select the Calculate button. You will notice
that the calculated head/flow appears. Your
dialog should look similar to Figure 5.
6. Select OK or Cancel to exit the dialog. -

Back To Top

Figuire 5
Weir
Calculator
dialog box |

E-mail this page
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HEC-HMS MODEL ANALYSIS




Page: 1 of 5
Client: Clinton Landfill, Inc.
‘ Project: Clinton Landfill No. 3
Shaw"’ shaw Envionmental, Inc. Proi.#: 128017
Calculated By: LJC Date: 9/19/07
Checked By:  JPV Date: 9/20/07

TITLE: HYDROLOGIC MODELING ANALYSES

Problem Statement

Determine the stormwater runoff rates and quantities for the final conditions for the proposed Clinton
Landfill. Additionally, determine if the proposed stormwater detention basins are adequately sized to
handle the 100-year, 24-hour storm event.

Given

The stormwater runoff was calculated using the HEC-HMS computer program. This program was
developed and distributed by the U.S. Army Corps of Engineers. The program can be downloaded
from the following website: http://www.hec.usace.army.mil/software/hec-hms/hechms-hechms.html

Assumptions

Various parameters, such as rainfall, drainage area, curve number, SCS lag time, and discharge and
storage volume of the stormwater detention basins are entered into the program. Calculations to
determine these parameters are described in previous portions of this Appendix. Additional
information is also available in Section 4 of this application. The following tables summarize the basin
design parameters entered into the model. (See attached tables) '

The following parameters were entered into HEC-HMS to determine if the basins are properly-sized
o handie the 100-year, 1-hour and 24-hour storm and determine the peak discharge rates.

Design Input Parameters for Sediment Basin A
Elevation (feet MSL) Area at Elevation (acres) Total Outflow {cfs)

722.00 5.49 0.00
724.00 6.04 0.00
726.00 | 659 0.00

~ 727.00 6.86 0,00
727.5 N/A o 30.14
728.0 7.14 93.00
730.0 7.72 644.323

T:\Projects\20071128017 - Clinton TCSA\Design\Stormwater\Clinton_entire - Closed Valve\model_results.wpd



JAY

Client:"

Page:

Clinton Landfill, Inc.

Project: Clinton Landfill No. 3

Shaw® shaw Environmental, Inc. Proi-#

Calculated By: LJC
Checked By:

TITLE: HYDROLOGIC MODELING ANALYSES

Date:
Date:

2 of 5

9/19/07
9/20/07

' Design Input Parameters for Sediment Basin B ‘
El‘evationf(tfeet MSL) Area:at Elevation {acres) Total Outflow (cfs)
656.50 147 0.000
658.00 1.32 0.000
660.00 1.48 0.000
662.00 1.64 0.000
664.00 1.81 0.000
666.00 1.99 0.000
668.00 217 0.000
670.00 2.36 0.000
670.50 N/A 0.000
671.00 N/A 35.621
672.00 2.56 213.650
673.00 2.66 520.788

T:\Projects\2007\128017 - Clinton TCSA\Desigm\Stormwater\Clinton_entire - Closed Valve\model_results.wpd




Page: 3 of 5
Client:  Clinton Landfili, Inc. '
: Project: Clinton Landfill No. 3
Shaw® shaw Envionmental, Inc. Proi.#: 128017 |
: Calculated By: LJC Date: 9/19/07
Checked By: JPV Date: 9/20/07
TITLE: HYDROLOGIC MODELING ANALYSES

Design Input Parameters for Sedim_ent BasinC
Elevation (feet MSL-)_ | Area at Elevation (acres) | ‘Total Outflow (cfs)
662.50 2.4500 0.000
664.00 ' 2.6100 0.000
666.00 2.8600 ‘ ~ 0.000
668.00 3.1200 0.000
670.00 3.4000 ' 0.000
670.60 N/A 0.000
671.00 3.60 25.096
672.00 | 3.73 190.001
673.00 3.86 484.092
Caléulations

The final conditions were analyzed for the 1-hour and 24-hour storm events for the 100-year frequency
and the 24-hour duration for the 25-year frequency.

Results

Resuits of the HEC-HMS computer models are summarized in the following tables. The computer
output files are also attached.

T\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Clinton_entire - Closed Valve\model_results.wpd



Page: 4 of 5
Client: Clinton Landfill, Inc.
Project: Clinton Landfill No. 3

Shaw® Shaw Environmental, Inc. Proi-# 128017

Calculated By: LJC Date: 9/19/07
Checked By: JPV Date: 9/20/07
TITLE: HYDROLOGIC MODELING ANALYSES
HEC-HMS Results
Discharge for the 100-year storm events (cfs)
Location Duration
Scenario 1-hour 24-hour
Sediment Basin A
Subarea 5 45.8 113
Subarea 6 250 5.8
Subarea 7a 325 8.1
Subarea 7b 29.7 7.4
Subarea 7¢ 21.7 5.2
Subarea 9 ) 435 10.6

Sediment Basin B

| Subarea 1a : 39.3 9.8
Subarea 1b 256 6.3
Subarea 2 71.6 17.6
‘Subarea 3 17.1 36
Subarea 4 ' 16.1 35
Subarea 14 _ 16.6 -39
Subarea 17 A 8.3 1.6

1 Sediment Basin C

Subafea 10 o 454 10.7
Subarea 11 - 52.3 12.3
Subarea 12a 71 1.4
Subarea 12b 17.5 3.7
Subarea 13 27.0 59
Subarea 15 271 6.0

T\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Clinton_entire - Closed Valve\model results.wpd



Page: 5 of 5
Client: Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Shaw* shaw Envionmental, Inc. Proi.#: 128017
Calculated By: LJC Date: 9/19/07
Checked By:  JPV Date: 9/20/07

TITLE: HYDROLOGIC MODELING ANALYSES

Stormwater Detention Basin Design Hydrologic Results
100-yr ' 100-yr 100-yr
Maximum Maximum Maximum Top of | ,, 25" Spillway
Location Inflow (cfs) Outflow (cfs) Elevation (ft) Basin Max”"f”" Elevation
. v Elevation :
() o ()
1-hour {24-hour | 1-hour |24-hour}{ 1-hour |24-hour
Sediment | 4965 | 483 | 00 00 | 7238 | 7269 | 7310 | 72586 727.0
Basin A _
Sediment | 1a15 | 460 0.0 112 | 6634 | 670.7 | 6740 668.6 670.5
Basin B
Sediment | o349 | 309 0.0 79 | 6658 | 670.7 | 674.0 668.8 670.6
Basin C
Conciusion

RBased on the HEC-HMS output results, the basins are properly sized to convey the 100-year, 24-hour
storm event and retain the 25-year, 24-hour storm event.

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwaten\Clinton_entire - Closed Valve\mode_results.wpd
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Project: Clinton Entire - Closed Val Simulation Run: 256-yr, 24-hr

Start of Run:
End of Run:

01Jan2007, 00:00
05Jan2007, 00:00
Compute Time: 080ct2007, 10:47:41

Volume Units: IN

Basin Model:
Meteorologic Model:
Control Specifications: 24-HR

Basin 1
25-yr, 24-hr

Hydrologic | Drainage Area | Peak Discharge| Time of Peak Volume
| Element (Mi2) (CFS) (IN)
Ditch 10 0.0244 17.8 01Jan2007, 15:20 | 3.67
Ditch 11 0.0525 16.7 01Jan2007, 15:20 | 3.67
Ditch 12a | 0.0642 20.4 |01Jan2007, 1520 |3.67
Ditch 12b | 0.0609 19.3 01Jan2007, 15:20 | 3.67
Ditch 13 0.0134 4.3 01Jan2007, 15:20 | 3.67
Ditch 14 0.0088 2.8 01Jan2007, 15:20 | 3.67
Ditch 1a 0.0785 24.9 01Jan2007, 15:20 | 3.67
Ditch 1b 0.0233 7.4 01Jan2007, 15:20 | 3.67
Ditch 2 0.0402 |12.8 01Jan2007, 15:20  |3.67
Ditch 3 0.0483 15.3 01Jan2007, 15:20 | 3.67
Ditch 4 0.0562 17.8 01Jan2007, 15:20 | 3.67
Ditch 5 0.0257 8.2 01Jan2007, 15:20 | 3.67
Ditch 6 0.0390 12.4 01Jan2007, 15:20 | 3.67
Ditch 7a 0.0184 5.8 01Jan2007, 15:20 | 3.67
Ditch 7b 0.0168 5.3 01Jan2007, 15:20 | 3.67
Diich 7¢ 0.0119 3.8 01Jan2007, 15:20 | 3.67
Ditch 9 0.0243 7.7 01Jan2007, 15:20 | 3.67
Juct. 3/4 0.0562 17.8 01Jan2007, 15:20 | 3.67
Juction 1a/4 |0.0785 24.9 01Jan2007, 15:20 | 3.67
Junct. 11/12b | 0.0609 19.4 01Jan2007, 15:20 | 3.67
Junct. 12a/12H 0.0642 20.4 01Jan2007, 15:20 | 3.67
Junct. 13/12a | 0.0776 24.6 01Jan2007, 15:20 | 3.67
Junct. 14/1b | 0.0233 {74 01Jan2007, 15:20 | 3.67
Junct. 2/3 | 0.0483 15.3 01Jan2007, 15:20  |3.67
Junct 10/11 | 0.0525 116.7 01Jan2007, 15:20 | 3.67

Page 1




Hydrologic | Drainage Area |Peak Dischargel Time of Peak Volume
Element (MI2) (CFS) (IN)
| Junction-5/6 | 0.0390 12.4 01Jan2007, 15:20 3.67
Junction 7 0.0471 15.0 014an2007, 15:20 3.67
-Sed. Basin B [0.1054 0.0 01Jén2007, 00:00 0.00
Sed. Basin C [0.0912 0.0 | 01Jan2007, 00:00 0.00
Sediment Basiph0At 104 0.0 01Jan2007, 00:00 0.00
Sink-A 0.1104 0.0 01Jan2007, 00:00 0.00
Sink-b 0.1054 0.0 014an2007, 00:00 0.00
| Sink-C 0.0912 0.0 01Jan2007, 00:00 0.00
| Subbasin-10 |0.0244 |78 01Jan2007, 15:20  |3.66
Subbasin-11 ]0.0281 89 014an2007, 15:20 3.66
v Subbasin-1 2a|0.0033 1.1 01 Jan2007, 15:20 3.66
Subbasin-12b | 0.0084 2.7 01Jan2007, 15:20 3.66
Subbasin-13 |0.0134 4.3 01Jan2007, 15:20 3.66
Subbasin-14 |0.0088 2.8 01 Jan2007, 15:20 3.66
Subbasin-15 |0.0136 4.3 01Jan2007, 15:20 3.66
Subbasin-17 |0.0036 11 01Jan2007, 15:20 3.66
Subbasin-1a | 0.0223 71 01Jan2007, 15:20 3.66
Subbasin-1b | 0.0145 4.6 01Jan2007, 15:20 3.66
Subbasin-2 0.0402 12.8 01Jan2007, 15:20 3.66
Subbasin-3 {0.0081 26 01Jan2007, 15:20 3.66
| Subbasin-4 0.0079 2.5 01Jan2007, 15:20 3.66
Subbasin-5 0.0257 . 18.2 01Jan2007, 15:20 3.66
Subbasin-6 0.0133 4.2 01 Jan2007, 15:20 3.66
Subbasin- 7a |0.0184 5.9 01Jan2007, 15:20 3.66
Subbasin-7b 0.0168 5.3 01Jan2007, 15:20 3.66
Subbasin-7¢c | 0.0119 3.8 01Jan2007, 15:20 3.66
Subbasin-9 0.0243 7.7 01Jan2007, 15:20 3.66
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Project:  Clinton Entire - Closed Val  Simulation Run:  25-yr, 24-hr  Reservoir:

Start of Run : 01Jan2007, 00:00 Basin Model :
End of Run : 05Jan2007, 00:00 Meteorologic Model :
Compute Time :  080ct2007, 10:47:41 Control Specifications :

Volume Units : IN.

Basin 1
25-yr, 24-hr
24-HR

- Computed Results

Peak inflow : 350(CF3) Date/Time of PealInflow :
Peak Outfloww: 0.0 ({CFS) Date/Time of Peak Oulflow :
Total Inflow : 3.67 (M) Pealk Storage :

Total Quiflows : 0.00 (IN) Pealc Elevation :

01Jan2007, 15:20
01Jan2007, 00:00
216 AC-FT)
7F2568(FT)

Sediment Basin A




Project :  Clinton Entire - Closed Val Simulation Run:  25-yr, 24-hr Reservoir:  Sed. Basin B .

Start of Run : 01Jan2007, 00:00 Basin Model : Basin 1
End of Run : 05Jan2007, 00.:00 4 Meteorologic Model : 25-yr, 24-hr
Compute Time : 080ct2007, 10:47:41 Control Specifications : 24-HR

~ Volume Units : IN

~Computed Results

Peaak Inflow : 334(CFS) Date/Time of Peak Inflow : 01Jan2007, 15:20
Peak Outflomm: DO.0(CFS) Date/Time of Peak Outflow : 04Jan2007, 00:00
Total Inflove : 3.87 () Peak Storage : 208 (AC-FT)
Total Dutflow : 0.00.{1N) Peal Elevation : G6B8.6(FT)




Project :  Clinton Entire - Closed Val Simulation Run:  25-yr, 24-hr  Reservoir:  Sed. Basin C

Startof Run:  01Jan2007, 00:00 Basin Model : Basin 1
End of Run : 05Jan2007, 00:00 Meteorologic Model : 25-yr, 24-hr
Compute Time : 080ct2007; 10:47:41 Control Specifications : 24-HR

Volume Units : N

- Computed Results

Peak inflow : 20.0(CFS) Datef/Time of Peakinflow : 01Jan2007, 15:20
Peak Duiflow: 0.0 (CFS) Date/Time of Peak Outflow : 01Jan2007, 00:00
Total inflow : 367 (N) Peak Storage : 17 B8{AC-FT)
Total Qutflow :  0.00:(1N) Pealk Elevation : B6B B (FT)




Project:

Start of Run:
End of Run:

01Jan2007, 00:00
03Jan2007, 01:00
Compute Time: 080c¢t2007, 10:58:53  Control Specifications: 1-HR

Volume Units: IN

Basin Model:

Meteorologic Model:

Clinton Entire - Closed Val Simulation Run: 100-year, 1-hour.

Basin 1
100-year, 1-hour

Hydrologic |Drainage Area |Peak Discharge] Time of Peak Volume
Element (MI2) (CFS) - (IN)
|Ditch 10 |0.0244 45.3 01Jan2007, 00:24 | 1.80
Ditch 11 0.0525 96.2 01Jan2007, 00:24 | 1.80
Ditch 12a | 0.0642 116.2 01Jan2007, 00:27 | 1.80
Ditch 12b 0.0609 110.8 01Jan2007, 00:27 | 1.80
Ditch 13 0.0134 26.6 01Jan2007, 00:24  |1.80
Ditch 14 0.0088 16.6 01Jan2007, 00:24  |1.80
Ditch 1a 0.0785 137.6 01Jan2007, 00:27  |1.80
Ditch 1b 0.0233 4.7 01Jan2007, 00:27  |1.80
Ditch 2 0.0402 715 101Jan2007, 00:27 | 1.80
Ditch 3 0.0483 85.0 01Jan2007, 00:27  [1.80
Ditch 4 0.0562 98.8 | 014an2007, 00:27  |1.80
Ditch 5 0.0257 45.7 01Jan2007, 00:27  |1.80
Ditch 6 0.0390 69.4 01Jan2007, 00:27 | 1.80
Ditch 7a 0.0184 32,5 01Jan2007, 00:27  |1.80
Ditch 7b 0.0168 29.7 01Jan2007, 00:27  |1.80
Ditch 7c¢ 0.0119 215 01Jan2007, 00:27 | 1.80
Ditch 9 0.0243 43.4 01Jan2007, 00:27  |1.80
Juct. 3/4 0.0562 99.0 01Jan2007, 00:24 | 1.80
Juction 1a/4 |0.0785 138.1 01Jan2007, 00:27  |1.80
Junct. 11/12b | 0.0609 112.2 01Jan2007, 00:24  {1.80
Junct. 12a/12H 0.0642 116.6 01Jan2007, 00:24  |1.80
Junct. 13/12a |0.0776 142.7 01Jan2007, 00:24 | 1.80
Junct. 14/1b  |0.0233 42.0 01Jan2007, 00:24 - |1.80
Junct. 2/3  10.0483 85.0 01Jan2007, 00:27  |1.80
Junct 1011 |0.0525 97.6 |01Jan2007, 0024 | 1.80
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Hydrologic |Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
Juncﬁ'on—5/6 0.0390 69.7 01Jan2007, 00:27 1.80
Junction 7 0.0471 83.7 01Jan2007, 00:27 1.80
Sed. Basin B {0.1054 0.0 ' 01Jan2007, 00:00 0‘.00
Sed. Basin C }0.0912 0.0 01Jan2007, 00:00 0.00
Sediment Basip0A1 104 0.0 01Jan2007, 00:00 ' 0.00
Sink-A 0.1104 0.0 01Jan2007, 00:00  |0.00
Sink-b 101054 0.0 01Jan2007, 00:00  |0.00
Sink-C 0.0912 0.0 01Jan2007, 00:00  |0.00
Subbasin-10 |0:0244 45.4 | 01Jan2007, 00:24 | 1.80
Subbasin-11 }0.0281 . 523 '01Jan2007, 00:24 1.80
Subbasin-12a | 0.0033 7.1 01Jan2007, 00:18 1.80
Subbasin-12b | 0.0084 17.5 01Jan2007, 00:18 1.80
Subbasin-13 }10.0134 27.0 01Jan2007, 00:21 1.80
Subbasin-14 }10.0088 16.6 01Jan2007, 00:24 1.80
Subbasin-15 |0.0136 271 01Jan2007, 00:21 1.80
Subbasin-17 ]0.0036 8.3 01Jan2007, 00:15 1.80
Subbasin-1a ]0.0223 1393 01Jan2007, 00:27 1.80
| Subbasin-1b _}0.0145 125.6 01Jan2007, 00:27 1.80
Subbasin-2 0.0402 71.6 01Jan2007, 00:24 1.80
Subbasin-3 0.0081 171 01Jan2007, 00:18 1.80
Subbasin-4 0.0079 16.1 01Jan2007, 00:21 0 1.80
Subbasin-5 0.0257 458 01Jan2007, 00:24 1.80
Subbasin-6 0.0133 25.0 01Jan2007, 00:24 1.80
Subbasin- 7a {0.0184 325 01J4an2007, 00:27 1.80
Subbasin-7b | 0.0168 29.7 ‘01Jan2007, 00:27 1.80
Subbasin-7¢ {0.0119 21.7 01Jan2007, 00:24 1.80
Subbasin-9 0.0243 >43.5 01Jan2007, 00:24 1.80
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Project:  Clinton Entire - Closed Val Simulation Run:  100-year, 1-hour  Reservoir.  Sediment Basin A

Start of Run : 01Jan2007, 00:00 Basin Model : Basin 1
End of Run : 03Jan2007, 01:00 Meteorologic Model : 100-year, 1-hour
Compute Time :  080ct2007, 10:58:53 Control Specifications : 1-HR

Volume Units :  IN

~Computed Results

Peal Inflow : 1965 (CFS) DatefTime of Peak Inflow : 041Jan2007, 0027
Peak Ouiflom: 0.0(CFS) Date/Time of Peak Ouviflow : © 01Jan2007, 00:00
Total Inflow : 1.80 (i) Peak Storage : 106 (AC-FTY
Total Outflow: 0.00 (IN) Peak Elevation : T238(FT)




Project :  Clinton Entire - Closed Val
Start of Run :
End of Run:

Compute Time :

Simulation Run :

01Jan2007, 00:00
03Jan2007, 01:00
080ct2007, 10:58:53

Basin Model :
Meteorologic Model :

Volume Units : IN

100-year, 1-hour  Reservoir:

Control Specifications :

Basin 1
100-year, 1-hour
1-HR

- Computed Results

184.5 (CFS)
0.0 (CFS)
1.80 (IN)
0.00 (IN)

Peak Inflow :
Peak Oulflow :
Total Inflow :
Total Outflow :

DatefTime of Peak Inflow :

Date/Time of Peak Outflow :

Peak Storage :
Peak Elevation :

01Jan2007, 00:27
01Jan2007, 00:00
10.1 (AC-FT)
B63.4(FT)

Sed. Basin B




Project:  Clinton Entire - Closed Val Simulation Run:  100-year, 1-hour Reservoir:  Sed. Basin C

Start of Run : 01Jan2007, 00:00 Basin Model : Basin 1
End of Run : 03Jan2007, 01:00 Meteorologic Modet : 100-year, 1-hour
Compute Time :  080ct2007, 10:58:53 - Control Specifications:  1-HR

Volume Units : [N

-~ Computed Results

Peak Inflow : 168.8(CFS) Date/Time of Peak Inflow : 01Jan2007, 00:24
Peak Outflows: B.0(CFS) Date/Time of Peak Outflow : 01Jan2007, 00:00
Total Inflow : 1.80 (IN) Peak Storage : BB ALC-FT)

Total Dulflovs :  0.00 () Peak Elevation : BBSBIFT)




Project:

Start of Run:
End of Run:

01Jan2007, 00:00
05Jan2007, 00:00

Basin Model:
Meteorologic Model:

Clinton Entire - Closed Val Simulation Run: 100-year, 24-hour

Basin 1
100-year, 24-hour

Compute Time: 080ct2007, 10:55:07 Control Specifications: 24-HR

Volume Units: IN

Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
Ditch 10 0.0244 10.7 014an2007, 15:20  {5.18
Ditch 11 0.0525 1230 01Jan2007, 15:20  |5.18
Ditch 12a 0.0642 |28.1 01Jan2007, 15:20  |5.18
Ditch 12b 0.0609 26.6 01Jan2007, 15:20  |5.18
Ditth13  |0.0134 5.9 01Jan2007, 15:20  |5.18
Ditch 14 0.0088 3.9 01Jan2007, 15:20  |5.18
Ditch 1a 0.0785 34.3 01Jan2007, 15:20  |5.18
Ditch 1b |0.0233 10.2 01Jan2007, 15:20  |5.18
Ditch 2 0.0402 17.6 01Jan2007, 15:20  |5.18
Ditch 3 0.0483 21.1 01Jan2007, 15:20  [5.18
Ditch 4 0.0562 245 01Jan2007, 15:20  |5.18
Ditch 5 0.0257 11.2 01Jan2007, 15:20  |5.18
Ditch 6 0.0390 |17.0 101Jan2007, 15:220  |5.18
Ditch 7a 0.0184 |8.0 01Jan2007, 15:20  |5.18
Ditch 7b 0.0168 7.3 01Jan2007, 15:20  |5.18
Ditch 7c 0.0119 5.2 01Jan2007, 15:20  |5.18
Ditch 9 0.0243 10.6 01Jan2007, 15:20  |5.18
Juct. 314 |0.0562 24.6 01Jan2007, 15:20  |5.18
Juction 1a/4 |0.0785 34.3 01Jan2007, 15:220  |5.18
Junct. 11/12b | 0.0609 26.7 01Jan2007, 15:20  |5.18
Junct. 12a/12H 0.0642 28.1 01Jan2007, 15:20  |5.18
Junct. 13/12a }0.0776 33.9 01Jan2007, 15220  |5.18
Junct. 14/1b |0.0233 10.2 01Jan2007, 15:20  }5.18
Junct. 2/3  |0.0483 21.1 01Jan2007, 15:20  |5.18
Junct 10/11 | 0.0525 23.0 01Jan2007, 15:220  |5.18

Page 1




Hydrologic | Drainage Area |Peak Dischargel Time of Peak Volume
Element (MiI2) (CFS) (IN)
Junction-5/6 |0.0390 171 01Jan2007, 15:20 5.18
Junction7 | 0.0471 20.6 01Jan2007, 15:20 5.18
Sed. Basin B {0.1054 11.2 01Jan2007, 21:20 0.75
Sed. Basin C |0.0912 79 02Jan2007, 00:00 0.28
| Sediment Basihoa1 104 0.0 01Jan2007, 00:00 0.00
Sink-A 0.1104 0.0 -01Jan2007, 00:00 0.00
Sink-b 0.1054 11.2 01Jan2007, 21:20 0.75
Sink-C 0.0912 79 02Jan2007, 00:00 0.28
Subbasin-10 |0.0244 10.7 {01Jan2007, 15:20  |5.18
Subbasin-11 10.0281 12.3 01 Jan2007, 15:20 5.18
Subbasin-12a 0.0033 1.4 01Jan2007, 15:20 5.18
Subbasin-12b | 0.0084 3.7 01Jan2007, 15:20 5.18
‘Subbasin-13 }0.0134 5.9 01Jan2007, 15:20 5.18
Subbasin-14 |0.0088 3.9 014an2007, 15:20 5.18
Subbasin-15 }0.0136 6.0 014an2007, 15:20 5.18
Subbasin-17 }0.0036 1.6 01 Jan2007, 15:20 5.18
Subbasin-1a }0.0223 9.8 01Jan2007, 15:20 5.18
Subbasin-1b ]0.0145 6.3 01Jan2007, 15:20 5.18
Subbasin-2 0.0402 17.6 01Jan2007, 15:20 518
Subbasin-3 0.0081 3.6 01Jan2007, 15:20 5.18
Subbasin-4 0.0079 3.5 01Jan2007, 15:20 5.18
Subbasin-5 10.0257 11.3 1 01Jan2007, 15:20 518
Subbasin-6 0.0133 58 01Jan2007, 15:20 5.18
Subbasin- 7a |0.0184 8.1 01Jan2007, 15:20 5.18
Subbasin-7b [0.0168 7.4 01Jan2007, 15:20 5.18
Subbasin-7¢ |0.0119 5.2 01Jan2007, 15:20 5.18
Subbasin-9 0.0243 10.6 01Jan2007, 15:20 5.18
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Project:  Clinton Entire - Closed Val Simulation Run:  100-year, 24-hour Reservoir:  Sediment Basin A

Start of Run : 01Jan2007, 00:00 Basin Model : Basin 1
End-of Run : 05Jan2007, 00:00 Meteorologic Model : 100-year, 24-hour
Compute Time :  080¢t2007, 10:55:07 Control Specifications :  24-HR

Volume Units :  IN

- Computed Results

Peakinflow:  4B3(CFS) Date/Time of Pealcinflow: 01Jan2007, 15:20
Peal Qutflow: 0.0(CFS) Date/Time of Peak Outflow : 01.Jan2007,00:00 -
Total Inflow 5.18(IN) Peak Storage : 30.5(AC-FT)

Total Oulflow :  0.00(IN) Peal Elevation : 7289 (FT




Project:  Clinton Entire - Closed Val ~ Simulation Run:  100-year, 24-hour Reservoir:  Sed. Basin B

Start of Run : 01Jan2007, 00:00 Basin Model : Basin 1
EndofRun:  05Jan2007, 00:00 Meteorologic Model : 100-year, 24-hour
Compute Time :  080c¢t2007, 10:55:07 Control Specifications : 24-HR

Volume Units:  IN

f""Corrputed Results

Peak Inflow : 460 (CFS) Date/Time of Peadk Inflow: = 01Jan2007, 15:20
Peak Dulflow: 112(CFS) Datef/Time of Peak Ouiflow: 01Jan2007,21:20
Total inflow : 518 (N) Paak Storage : 253 (AC-FT)
Total Outflow : 0.75{IN) Peak Elevation : 870.7(FT)




Project:  Clinton Entire - Closed Val  Simulation Run:  100-year, 24-hour  Reservoir:  Sed. Basin C

Start of Run : 01Jan2007, 00:00 Basin Model : Basin 1
End of Run : 05J4an2007, 00:00 Meteorologic Model : 100-year, 24-hour
Compute Time:  080ct2007, 10:55:07 Control Specifications : 24-HR

Volume Units : [N

- Computed Results

Peak Intlow ; 3098 (CFS) DatefTime of Peak Infiow : 01Jan2007, 15:20
Peak Outflow: 7B(EFS) Date/Time of Peak Dulflow :  02Jan2007, 00:00
Total Inflow : 5.48 () Peal Stoiage : 293(AC-FT)
Total Dutftow : D28 (IN) Peak Elevation : : 870.7(FT)




DITCH SIZE

Shaw-



Shaw* shaw Environmental, Inc.

TITLE: DITCH SIZE

Page:
Client:  Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Proj. #: 128017
Calculated By: LJC Date:
Checked By: JPV Date:

1 of 4

921107
9/24/07

Problem Statement

Determine the size of all perimeter ditches to adequately handle the peak flow from the 100-year,

1-hour storm event.

Given

The following table summarizes the peak flows from the 100-year, 1-hour storm event that were
determined using HEC-HMS computer program and the drainage areas shown on Drawing No.
D21. (Note the SCS Lag Time was conservatively calculated without the terraces and

downslopes).

T:\Projects\2007\128017 - Clinton TCSA\DesignmStormwatenClinton_entire\ditch_size.doc



Page: 2 of 4
Client: Clinton Landfill, Inc.

Project: Clinton Landfili No. 3

Shaw"° shaw Envionmental, Inc.

Proj. #: 128017
Calculated By: LJC Date: 9/21/07
Checked By: JPV Date: 9/24/07

TITLE: DITCH SIZE

Design Parameters for Perimeter Ditches

Qpeak Channel Channel
Ditch (cfs) Sideslopes Slope Depth (feet)
1a 137.6 2H:1V 0035 3
1b 417 2H:1V 0051 6.7
2 715 2H:1V .0084 3
3 850 - 2H:1V 05 3
4 98.8 2H:1V 0035 3
5 457 2H1V 005 3
6 69.4 2H:1V .0065 44
7a 325 2H:1V 005 2
7b 29.7 2H:1V .0051 3
7c 215 2H:1V .0032 3.4
9 43.4 2H:1V 0187 3
10 453 2H:1V 0351 3
11 96.2 2H:1V 0039 3
12a 116.2 2H:AV 0653 3
12b 110.8 2H:A1V .003 3
13 26.6 2H:1V 003 15
14 16.6 2H:1V 0113 15

T\Projects\2007\128017 - Clinton TCSA\DesignmStormwaten\Clinton_entire\ditch_size.doc




Page: 3 of 4
Client:  Clinton Landfill, inc.
Project: Clinton Landfill No. 3

Shaw’ shaw Envionmental, IC. 1.0 4. 120017

Calculated By: 1LJC Date: 9/21/07
Checked By: JPV Date: 9/24/07
TITLE: DITCH SIZE
Assumptions
Qa The Manning’s roughness coefficient was assumed to be 0.030 for grass lined channels.

Calculations

Calculations were performed using the computer program, Flowmaster, by Haestad Methods The
program uses Manning’s equation.

= (1.49M)R*°s"?

where:
"V = mean velocity, ft/sec
n = Manning’s roughness coefficient
R = hydraulic radius, ft
S = slope, fi/ft

Manning’s n, peak flow, sideslope, and channel slope were entered into the program and the
program solves for depth and velocity. As stated above, Manning’s n was varied to determine the
critical depth and critical velocity. The Flowmaster output files, which includes all input parameters,
are attached.

Results

The Flowmaster results are summarized in the following table. Based on the results, all ditches are
adequately sized to handle the peak 100-year, 1-hour storm event and velocities are lower than the
recommended values to minimize scour and erosion. Additional erosion protection methods, such
as: turf reinforced mats, rock check dams, straw bales will be used for any ditches with velocities
over 5 ft/sec.

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Clinton_entire\ditch_size.doc



Page: 4 of 4
Client: Clinton Landfill, Inc.
Project: Clinton Landfill No. 3
Shaw* shaw Environmental, Inc. Proj. # 128017
Calculated By: LJC Date: 9/21/07
Checked By: JPV Date: 9/24/07
TITLE: DITCH SIZE
Perimeter Ditches Summary Table
Qpear Channél Flow Depth Velocity
Ditch (cfs) Depth (feet) i8] (fi/sec)
1a 137.6 3 ’ 279 4.25
1ib 41.7 6.7 1.36 | 3.50
2 715 3 159 4.88
3 85.0 3 1.08 9.65
4 98.8 3 237 3‘.89
5 45.7 3 1.44 3.57
6 69.4 44 1.68 4.42
7a 325 2 1.73 3.43
7b 29.7 3 1.65 3.38
7c 215 34 1.59 262
9 43.4 3 0.98 5.59
10 453 3 0.84 7.04
11 96.2 3 227 4.02
12a 116.2 3 1.19 | 11.64
12b 110.8 3 2.60 3.79
13 26.6 1.5 1.23 254
14 16.6 1.5 0.65 3.47

T:\Projects\2007\128017 - Clinton TCSA\Design\Stormwater\Clinton_entire\ditch_size.doc



Ditch 1a
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 1a

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.003500 ft/ft
Left Side Slope 2.000000H :V
Right Side Slope 2.000000H:V
Bottom Width 6.00 ft
Discharge - 137.60 cfs
Results

Depth 279 ft

Flow Area 32.34 fiz
Wetted Perimeter 18.49 ft

Top Width 17.47 ft

Critical Depth 2.02 ft

Critical Slope 0.012679 ft/ft
Velocity 425 ft/s
Velocity Head 0.28 ft
Specific Energy 3.07 ft

Froude Number 0.55

Flow is subcritical.

10/04/07 ' FlowMaster v5.13
04:13:28 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 1b
Worksheet for Trapezoidal Channel

Project Description

Project File t\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 1b '
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005100 ft/ft
Left Side Slope 2.000000H : V
Right Side Slope 2.000000H :V
Bottom Width 6.00 ft
Discharge 41.70 cfs
Results

Depth - 1.36 ft

Flow Area 11.91 ft?
Wetted Perimeter 12:10 ft
Top-Width 11.46 ft

Critical Depth 1.02 ft
Critical Slope . 0.014964 ft/ft
Velocity 3.50 ft/s
Velocity Head 0.19 ft
Specific Energy 1.56 ft
Froude Number 0.61

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:13:51 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 2
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\20071128017 - clinton tcsa\designistormwater\clinton_entire\existing.fm2
Worksheet Ditch 2

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channei Slope 0.008400 fuit
Left Side Slope 2.000000H : VvV
Right Side Slope 2.000000H : V
Botiom Width 6.00 ft
Diischarge 71.50- cfs
Results

Depth 1.59 ft

Fiow Area 14.64 ftz
Wetted Perimeter 13.13 ft

Top Width 12.38 ft
Critical Depth 1.39 ft
Criticat Slope 0.013854 f/ft
Velocity 488 ft/s
Velocity Head 0.37 ft
Specific Energy 196  ft

Froude Number -+ .0.79
Flow is subcritical.

10/04/07 FlowMaster v5.13
04:14:18 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 0of 1



Ditch 3
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 3
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Channel Slope ‘ 0.050000 ft/ft
Left Side Slope 2.000000 H:V
Right Side Slope 2.000000H : v
Bottom Width 6.00 ft
Discharge | 85.00 cfs
Results
Depth 1.08 ft
Flow Area 8.81 ft2
Wetted Perimeter 10.83 ft

- Fop-Width 10.32 ft
Critical Depth 1.54 ft
Critical Slope 0.013527 ft/ft
Velocity 9.65 fts
Velocity Head 145 ft
Specific Energy 2.53 ft
Froude Number 1.84

" Flow is supercritical.

10/04/07 FlowMaster v5.13
04:14:35 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 4
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 4

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

iMannings Coefficient 0.030

Channel Slope 0.003500 ft/ft
i.eft Side Slope 2.000000H :V
Right Side Slope 2.000000H:V
Bottom Width 6.00 ft
Discharge 98.80 cfs
Results

Depth 237 ft

Flow Area 25.38 ft?
Wetted Perimeter 16.58 ft

Top Width 15.46 ft
Critical Depth 1.68 ft
Critical Slope 0.013253 fi/ft
Velocity 3.89 ft/s
Velocity Head 0.24 ft
Specific Energy 2.60 ft
Froude Number 0.54

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:14:49 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 5
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 5
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient -~ 0.030
Channel Slope 0.005000 f/ft
Left Side Slope 2.006000H :V
Right Side Slope 2.000000H :V
Bottom Width 6.00 ft
Discharge 45.70 cfs
Results
Depth ) 1.44 ft
Flow Area 12.80 ft?
Wetted Perimeter 12.45 ft

~Fop Width 11.77 ft
Critical Depth 1.07 ft
Critical Slope 0.014764 fu/ft
Velocity 3.57 ft/s
Velocity Head 0.20 ft
Specific Energy 1.64 ft
Froude Number - 0.60

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:15:08 PM . Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



Ditch 6
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\designistormwater\clinton_entire\existing.fm2
Worksheet Ditch 6
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Channel Slope '0.006500 ft/ft
Left Side Slope 2:.000000H:V
Right Side Siope 2.000000H :V
Bottorn Width 6.00 ft
Discharge 69.40 clfs
Results
Depth 1.68 ft
Flow Area 15.71 ft?
Wetted Perimeter 13.51 ft
Top Width 12.72 ft
Critical Depth 1.37 ft
Critical Slope 0.013911 ft/ft
Velocity 442 ft/s
Velocity Head 0.30 ft

" Specific Energy 1.98 ft
Froude Number 0.70

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:15:23 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 7a
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm?2
Worksheet Ditch 7a '
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005000 fuit
Left Side Slope 2.000000H :V
‘Right Side Slope 2.000000H :V
Bottom Width 2.00 ft
Discharge 32.50 cfs
Results

Depth 1.73 ft

Flow Area 9.46 ft2

Wetted Perimeter 9.75 ft

Top Width 8.93 ft

Critical Depth 1.33 ft

Critical Slope 0.015461 ft/ft
Velocity 3.43 ft/s
Velocity Head 018 - #
Specific Energy 1.92 ft

Froude Number 0.59

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:15:39 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 7b
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsaldesign\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 7b

Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005100 fUft
Left Side Slope 2.000000H : V
Right Side Siope 2.000000H : V
Bottom Width 2.00 ft
Discharge 29.70 cfs
Results _

Depth 1.65 ft

Flow Area 8.78 ft?

Wetted Perimeter 9.40 ft

Top Width 8.62 ft

Critical Depth 1.27 ft

Critical Slope 0.015639 ft/ft
Velocify 3.38 fUs
Velocity Head 0.18 ft
Specific Energy 1.83 ft

Froude Number ~ 0.59

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:15:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 7c
Worksheet for Trapezoidal Channel

Project Description

Project File - t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm?2
Worksheet Ditch 7¢

Flow Element Trapezoidal Channel
Method “Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.003200 ft/ft
Left Side Slope 2.000000H :V
Right Side Slope ~ 2.000000H: V
Bottom Width 2.00 ft
Discharge , 21.50 cfs
Results

Depth 1.59 ft

Flow Area 8.21 ft2

Wetted Perimeter 9.10 ft

Top Width 8.35 ft

Critical Depth 1.08 ft

Critical Slope 0.016295 ft/ft
Velocity 262 ft/s
Velocity Head 0.11 ft
Specific Energy 1.69 ft

Froude Number 0.47

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:16:10 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 9
Worksheet for Trapezoidal Channel

Proiect Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2

Worksheet Ditch 8

Flow Element Trapezoidal Channel
- Method Manning's Formula

Solve For Channel Depth

input Data

fMannings Coefficient 0.030

Channel Slope 0.018700 fuft

L eft Side Slope 2.000000 H-: V

Right Side Slope 2.000000H :V

Bottom Width 6.00 ft

Discharge 43.40 cls

Results

Depth 0.98 ft

Flow Area 7.77 ft2

Wetted Perimeter 10.37 ft

Top Width 9.91 ft

Critical Depth 1.04 ft

Critical Slope 0.014877 fi/ft

Velocity 5.59 ft/s

Yelocity Head 0.49 ft

Specific Energy 1.46 ft

Froude Number 1.11

Flow is supercritical.

10/04/07 FlowMaster v5.13
04:16:27 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 10
Worksheet for Trapezoidal Channel

Project Description ,
Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2

Worksheet Ditch 10 '
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Channel Slope 0.035100 fi/ft
Left Side Slope 2.000000H:V
Right Side Slope - 2.000000H :V
Bottom Width 6.00 ft
Discharge 45.30 cfs

" Results
Depth 0.84 ft
Flow Area 6.44 ft2
Wetted Perimeter 9.75 ft
Fop Width . 9.35 ft
Critical Depth 1.07 ft
Critical Slope 0.014784 fuft
Velocity 7.04 ft/s
Velocity Head 0.77 ft
Specific Energy 1.61 ft
Froude Number 1.50

Flow is supercritical.

10/04/07 FlowMaster v5.13
04:16:44 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 11

Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm?2
Worksheet Ditch 11 :
Flow Element Trapezoidal Channel
Method Manning's Formula
Soive For Channel Depth
Input Data
Mannings Coefficient 0.030

* Channel Slope 0.003900 ft/ft
ieft Side Slope 2.000000H:V
Right Side Slope 2.000000H : V
Botiom Width 6.00 ft
Discharge 96.20 cfs
Results
Depth 2.27 ft
Flow Area 23.93 ft?
Wetted Perimeter 16.15 ft
Top Width 15.08 ft
Critical Depth 1.65 ft
Critical Slope 0.013301 fuft
Velocity 4.02 fUs
Velocity Head 0.25 ft
Specific Energy 2.52 ft
Froude Number 0.56

Flow is subecritical.

10/04/07

04:16:57 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.13
Page 1 of 1



Ditch 12a
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\20071128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 12a

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.065300 /it
Left Side Slope 2.000000H V.
Right Side Slope 2.000000H : V
Bottorn Width 6.00 ft
Discharge 116.20 cis
Results

Depth 1.19 ft

Flow Area 9.99 ft?
Wetted Perimeter 11.33 ft

Top Width 10.77 ft

Critical Depth 1.84 ft

Critical Slope 0.012967 ft/ft
Velocity 11.64 ft/s
Velocity Head 2.10 ft

Specific Energy 3.30 ft

Froude Number 213

Flow is supercritical.

10/04/07 FlowMaster v5.13
04:17:20 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 12b
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2:
Worksheet Ditch 12b )
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Siope 0.003000 ft/ft
Left Side Slope 2.000000H: V
Right Side Slope 2.000000H :V
Bottom Width - 6.00 ft
Discharge 110.80 cfs
Resuits

Depth 2.60 ft

Flow Area 29.20 ft?
Wetted Perimeter 17.65 - ft

“Fop Width 16.42 ft

Critical Depth 1.79 ft

-Critical Slope 0.013050 ft/ft
Velocity 3.79 ft/s
Velocity Head 0.22 ft
Specific Energy 283 ft

Froude Number 0.50

Flow is subcritical.

10/04/07 FlowMaster v5.13
04:17:36 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 13
Worksheet for Trapezoidal Channel

Project Description

Project File t:\projects\2007\128017 - clinton tcsaldesign\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 13

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope , 0.003000 ft/ft
Left Side Slope 2.000000H :V
‘Right Side Slope 2.000000H : V
Bottom Width 6.00 ft
Discharge 26.60 cfs
Results

Depth 1.23 ft

Flow Area 10.46 ftz
Wetted Perimeter 11.52 ft

Top Width 10.94 ft
Critical Depth 0.77 ft
Critical Slope 0.016016 fu/ft
Velocity 2.54 ft/s
Velocity Head 0.10 ft
Specific Energy 1.34 ft
Froude Number 0.46

Flow is subcritical.

10/04/07 ' : FlowMaster v5.13
04:17:48 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Ditch 14
Worksheet for Trapezoidal Channel

Project Description

Project File " t\projects\2007\128017 - clinton tcsa\design\stormwater\clinton_entire\existing.fm2
Worksheet Ditch 14

Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.030

Charmnel Slope 0.011300 ft/ft
Left Side Slope 2.000000H:V
Right Side Slope 2.000000 H : V
Bottom Width 6.00 ft
Discharge 16.60 cfs
Resuits

Depth - 0.65 ft

Fiow Area 478 ft?

Wetted Perimeter 8.93 ft

Top Width 8.62 ft

Critical Depth 0.58 ft

Criticai Slope 0.017269 fuft
Velocity 3.47 ft/s
Yelocity Head 0.19 ft

Specific Energy 0.84 ft

Froude Number 0.82

Flow is subcritical.

10/04/07 . FlowMaster v5.13
04:18:10 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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NPDES PERMIT




ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NortH GRAND AVeNUE EasT, P.O. Box 19276, SPRINGFIELD, ILLNOIS 62794-9276

THOMAS V. SKINNER, DIRECTOR

217/782-0610
March 03, 2000

CLINTON LANDFILL INC

POB 9071

PEORIA, IL 61612-9071

Re: FACILITY: CLINTON LANDFILL INC CLINTON
NPDES Permit No: ILR105269

COUNTY: DE WITT

Notice of Coverage Under Construction Storm Water General Permit

Dear NPDES Permittee:

e have reviewed your application and determined that storm water discharges
/ssociated with industrial activity from construction sites are appropriately
covered by the attached General NPDES Permit issued by the Agency.

Your discharge is covered by this permit effective as of the date of this letter.
The Permit as issued covers application requirements, a storm water pollution
prevention plan and reporting requirements.

This letter shows your facility permit number below the construction site name.
Please save this number and reference it in all future correspondance. Should
yqd have any questions concerning the Permit, please contact the Permit Section
at the above telephone number and address.

Very trgly_yours,

Thoémas G. McSwiggin, P.E.

'Manager, Permit Section

Division of Water Pollution Control

TGM:med: concoverage 3

Enclosure
Lo Records Unit
Region 4

PRINTED ON RECYCLED PAPER




General NPDES Permit No. ILR10

linois Environmental Protection Agency
Division of Water Pollution Control
1021 North Grand Avenue East
Post Office Box 19276
Springfield, lilinois 62794-9276
www.epa.state.il.us

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

General NPDES Permit
-For »
Storm Water Discharges From Construction Site Activities

Expirztion Uate: May 31, 2008 Issue Date: May 30, 2003
Effective Date: June 1, 2003

o wilh the provisions of the lilinois Environmental Protection Act, the lliinois Pollution Control Board Rules and Regulations (35 Ill. Adm. Code,
ptsr 1), end the Clean Water Act, and the regulations thereunder the following discharges are authorized by this permit, in accordance with the
chiments herein:

n complianc

sonditions ang aits

Permit Signed May 30, 2003

Toby Frevert, P.E.
Manager
Division of Water Poltution Control

sart i. COVERAGE UNDER THIS PERMIT

\. Parmit Arez. The permit covers all areas of the State of Hlinois with discharges to any waters of the State.

Lty

1. Tnis perrnit shall authorize all discharges of storm water associated with industrial activity from construction sites that will resultin the disturbance of

i one or more acres total land area, construction sites less than one acre of total land that is part of a larger common plan of development or sale if

the larger common plan will ultimately disturb one or more acres total land area or construction sites that are designated by the Agency that have

ntial for contribution to a violation of water quality standard or significant contribution of pollutants to waters of the State, occurring after the

ve date of this permit (including discharges oceurring after the effective date of this permit where the construction activity was initiated before
»fective date of this permit), except for discharges identified under paragraph 1.B.3 (Limitations on Coverage).

2. This parmit may only authorize a storm water discharge associated with industrial activity from a construction site that is mixed with a storm water
discharge from an industrial source other than construction, where:

2. the industrial source other than construction is located on the same site as the construction activity;

5.  storm water discharges associated with industrial activity from the areas of the site where construction activities are occurring are in
sompliance with the terms of this permit; and

¢.  storm water discharges associated with industrial activity from the areas of the site where industrial activity other than construction are
occurring (including storm water discharges from dedicated asphalt plants and dedicated concrete plants) are covered by a different NPDES
general permit or individual permit authorizing such discharges.

3. Limitations on Coverage. The following storm water discharges from construction sites are not authorized by this permit:

a.  storm water discharges associated with industrial activity that originate from the site after construction activities have been completed and the
site has undergone final stabilization;

b. discharges that are mixed with sources of non-storm water other than discharges identified in Part Hl.A (Prohibition on Non-Storm Water
Discharges) of this permit and in compliancé with paragraph IV.D.5 (Non-Storm Water Discharges) of this permit;

c.  storm water discharges associated with industrial activity that are subject to an existing NPDES individual or general permit or which are
issued a permit in accordance with Part VLN (Requiring an Individual Permit or an Alternative General Permit) of this permit. Such discharges
may be authorized under this permit after an existing permit expires provided the existing permit did not establish numeric limitations for such
discharges;
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d. storm water discharges from construction sites that the Agency has determined fo be or may reasonably be expected to be contributing toa
violation of a water quality standard; and

e. Storm water discharges that the Agency, at its discretion, determines are not appropriately authorized or controlied by this general permit.
f.  Storm water discharges to any receiving water identified under 35 ill. Adm. Code 302.105(d)(6).
C. Authorization.

1. in order for storm water discharges from construction sites to be authorized to discharge under this general permit a discharger must submit a
Notice of Intent (NOI) in accordance with the requirements of Part il below, using an NOI form provided by the Agency, or be covered by a valid
ifinois General NPDES Construction Site Activities Permit.

2. Where a new operator (contractor) is selected after the submittal of an NO! under Part I} below, a new Notice of intent (NOI) must be submitted by
the owner in accordance with Part 1. :

3. Forprojects that have complied with State law on historic preservation and endangered species prior to submittal of the NOI, through coordination
with the Illinois Historic Preservation Agency and the Hlinois Department of Natural Resources or-through fulfillment of the terms of interagency
agreements with those agencies, the NOI shall indicate that such compliance has occurred. )

Unless notified by the Agency to the contrary, dischargers who submit an NOI in accordance with the requirements of this permit are authorized
to discharge storm water from construction sites under the terms and conditions of this permit in 30 days after the date the NOlis post marked.

The Agency may deny coverage under this permit and require submittal of an application for an individual NPDES permit based on a review of
the NO! or other information. )

Part Il. NOTICE OF INTENT REQUIREMENTS
A. Deadlines for Notification.

1. Toreceive authorization under this general permit, a discharge must either be covered by a valid lilinois General NPDES Construction Site Permit,
or a completed Notice of intent (NOI) in accordance with Part V1.G (Signatery Requirements) and the requirements of this part must be submitted
prior to the commencement of construction. The NOI must be submitted at least 30 days prior to the commencement of construction.

2. Discharges that are covered by a valid lllinois General NPDES Construction Site Activities Permit as of May 31, 2003 are automatically covered by
this permit. ’

" A discharger may submit an NOI in accordance with the requirements of this pait after the start of construction. In such instances, the Agency may
bring an enforcement action for any discharges of storm water associated with industrial activity from a construction site that have occurred on or
after the start of construction.

B. Failureto Notify. Dischargers who fail to notify the Agency of their intent to be covered, and discharge storm water associated with construction site
activity to Waters of the State without an NPDES permit, are in violation of the Environmental Protection Act and Clean Water Act. :

C. Contents of Notice of intent. The Notice of Intent shall be signed in accordance with Part VI.G (Signatory Requirements) of this permit by all of the
entities identified in paragraph 2 below and shall include the following information:

1. The mailing address, and location of the construction site for which the nofification is submitted. Where a mailing address for the site is not -
avallable, the location can be described in terms of the latitude and longitude of the approximate center of the facility to the nearest 15 seconds, or
the nearest quarter section (if the section, township and range is provided) that the construction site is located in;

2 The owner's name, address, telephone number, and status as Federal, State, private, public or other entity;
3. The name, address and telephone number of the general contractor(s) that have been identified at the time of the NOI submittal;

4. The name of the receiving water(s), or if the discharge is through a municipal separate storm sewer, the name of the municipal operator of the storm
sewer and the ultimate receiving water(s);

5. The number of any NPDES permit for any discharge (including non-storm water discharges) from the site that is currently authorized by an NPDES
permit;

6. Avyes or noindication of whether the owner or operator has existing quantitative data which describes the concentration of poliutants in storm water
discharges {existing data should not be included as part of the NOI); and

7. Abrief description of the project, estimated timetable for major activities, estimates of the number of acres of the site on which soil will be disturbed,
and a certification that a storm water poliution prevention plan has been or willbe prepared for the facility in accordance with-Part IV of this permit
prior to the start of construction, and such plan provides compliance with local sediment and erosion plans or permits and/or storm water
management plans or permits in accordance with paragraph VI.G.1 (Signatory Requirements) of this permit. (A copy of the plans or permits.
should not be included with the NOt submission).

D. Where to Submit.
| Faciliies which discharge storm water associated with construction site activity must use an NOI form provided by the Agency. NOis must be

signed in accordance with Part V1.G (Signatory Requirements) of this permit. NOIs are to be submitted certified mail to the Agency atthe following
address: :
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fiinois Environmental Protection Agency
Division of Water Pollution Control
Attention: Permit Section

1021 North Grand Avenue East

Post Office Box 19276

Springfield, fllinois 62794-9276

2. - Acopy of the letter of notification of coverage or other indication that storm water discharges from the site are covered under an NPDES permit shall
be posted at the site in a prominent place for public viewing (such as alongside a building permit). :

E. Additional Notification. Facilities which are operating under approved local sediment and erosion plans, grading plans, or storm water management
plans, in addition to filing copies of the Notice of Intent in accordance with Part D above, shall also submit signed copies of the Notice of Intent to the
loca! sgency approving such plans in accordance with the deadlines in Part A above. See Part IV.D.2.d (Approved State or Local Plans).

F. ‘Nofice of Termination. Where a site has been finally stabilized and all storm water discharges from construction sites that are authorized by this permit
are eliminated, the permittee.of the facility must submit a completed Notice of Termination that is signed in accordance with Part VI.G (Signatory
Reguireme of this permit. )

1. The Notice of Termination shall include the following information:

a. The mailing address, and location of the construction site for which the notification is submitted. Where a mailing address for the site is not
available, the location can be described in terms of the latitude and longitude of the approximate center of the facility to the nearest 15
seconds, or the nearest quarter section (if the section, township and range is provided) that the construction site is located in;

b.  The cwner's name, address, telephone number, and status as Federal, State, private, public or other entity;
¢ The name, address and telephone number of the general contractor(s); and
d. The following certification signed in accordance with Part VI.G (Signatory Requirements) of this permit:

“t certify under penalty of law that all storm water discharges associated with construction site activity from the identified facility that are
authorized by NPDES general permit ILR10-have otherwise been efiminated. | understand that by submitting this notice of termination, that |
am no longer authorized to discharge storm water associated with construction site activity by the general permit, and that discharging
soflutants in storm water associated.with construction site activity to Waters of the State is unlawful under the Environmenta! Protection Act
and Clean Water Act where the discharge is not authorized by a NPDES permit. 1 also understand that the submittal of this notice of
sermination does not release an operator from liability for any violations of this permit or the Clean Water Act.” :

For the purposes of this certification, elimination of storm water discharges associated with industrial activity means that all disturbed soils at
the identified facility have been finally stabilized and temporary erosion and sediment control measures have been removed or will be removed
at an appropriate time, or that all storm water discharges associated with construction activities from the identified site that are authorized by a
NPDES general permit have otherwise been eliminated.

iotices of Termination are to be sent, using the form provided by the Agency, to the address in paragréph iL.D.1.

“iAL CONDITIONS, MANAGEMENT PRACTICES, AND OTHER
N-NUMERIC LIMITATIONS

Part il

NG
A. Prohibition or Non-Siorm Water Discharges.
1. Except as provided in paragraph 1.B.2 and 2 below, all discharges covered by this permit shall be composed entirely of storm water.

2. a Exceptas provided in paragraph b below, discharges of materials other than storm water must be in compliance with a NPDES permit (other
© than this permit) issued for the discharge. .

b. The foliowing non-storm water discharges may be authorized by this permit provided the non-storm water component of the discharges is in
sompliance with paragraph [V.D.5 (Non-Storm Water Discharges): discharges from fire fighting activities; fire hydrant flushings; waters used to
wash vehicles where detergents are not used; waters used to control dust; potable water sources including uncontaminated waterline
flushings; irrigation drainages; routine external building washdown which does not use detergents; pavement washwaters where spills or leaks
of toxic or hazardous materials have not occurred (unless all spilled material has been removed) and where detergents are not used; air
conditioning condensate; springs; uncontaminated ground water; and foundation or footing drains where flows are not contaminated with
nrocess materials such as solvents. :

B. Discharges into Receiving Waters With an Approved Total Maximum Daily Load (TMDL):

Discharges to waters for which there is a TMDL allocation for sediment or a parameter that addressed sediment (such as total suspended-solids,
turbidity, or siltation) are not eligible for coverage under this permit unless you develop and certify a SWPPP thatis consistent with the assumptions and
requirements in the approved TMDL. To be eligible for coverage under this general permit, operators mustincorporate into their SWPPP any conditions
applicable to their discharges necessary for consistency with the assumptions and requirements of the TMDL within any timeframes established in the ’
TMDL. !f a specific numeric wasteload allocation has been established that would apply to the project’s discharges, the operator must incorporate that
allocation into iis SWPPP and implement necessary steps to meet that aliocation.

‘charges covered by this permit, alone or in combination with other sources, shall not cause or contribute to a violation of any applicable water quality
andard. :
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P—v

STORM WATER POLLUTION PREVENTION PLANS

in water pollution prevention plan shall be developed for each construction site covered by this permit. Storm water pollution prevention plans shall be

prepared in accordance with good engineering practices. The plan shall identify potential sources of poliution which may reasonably be expected to affect the
quality of storm water discharges associated with construction site activity from the facility. In addition, the plan shall describe and ensure the implementation
of practices which will be used to reduce the pollutants in storm water discharges associated with construction site activity and to assure compliance with the
terms and conditions of this permit. Facilities must implement the provisions of the storm water pollution prevention plan required under this part as a
condition of this permit.

A.

Deadiines for Plan Preparation and Compliance.

The plan shall:

1. Be completed prior to the start of the construction to be covered under this permit and updated as appropriate; and
2. Provide for compliance with the terms and schedule of the plan beginning with the initiation of construction activities.
Signature, Plan Review and Notification.

1. The plan shall be signed in accordance with Part V1.G (Signatory Requirements), and be retained on-site at the facility which generates the storm
water discharge in accordance with Part VI.E (Duty to Provide information} of this permit.

2 Priorto commencement of construction, the pernittee shall provide written notification to the Agency of completion of the SWPPP and that said plan
is available at the site. ’

3. The permittee shall make plans available upon request from this Agency or a local agency approving sediment and erosion plans, grading plans, or
storm water management plans; or.in the case of a storm water discharge associated with industrial activity which discharges through a municipal
separate storm sewer systern with an NPDES permit, to the municipal operator of the system.

4. The Agency may notify the permittee at any time that the plan does not meet one or more of the minimum requirements of this Part. Such
notification shall identify those provisions of the permit which are not being met by the plan, and identify which provisions of the plan requires
‘modifications in order to meet the minimum requirements of this part. Within 7 days from receipt of notification from the Agency, the permittee shalt
make the required changes-o the plan-and shall submit to the Agency a written certification that the requested changes have been made. Failure to
comply shall terminate authorization under this permit. ) :

5. All storm water poliution prevention plans required under this permit are considered reports that shall be available to the public at any reasonable
time upon request. However, the permittee may claim any portion of a storm water pollution prevention plan as confidential in accordance with 40
CFR Part 2.

Keeping Plans Current. The permittee shall amend the plan whenever there is a change in design, construction, operation, or maintenance, which has
a significant effect on the potential for the discharge of pollutants to the Waters of the State and which has not otherwise been addressed in the plan or if

‘the storm water pollution prevention plan proves to be ineffective in eliminating or significantly minimizing pollutants from sources identified under

paragraph D.2 below, or in otherwise achieving the general objectives of controlfing pollutants in storm water discharges associated with construction site
activity. In addition, the plan shall be amended to identify any new contractor and/or subcontractor that will implement a measure of the storm water
pollution prevention plan. Amendments to the plan may be reviewed by the Agency in the same manner as Part IV.B above.

Contents of Plan. The storm water poliution prevention plan shall include the following items:

1. Site Description. Each plan shall, provide a description of the following:
a. A description of the nature of the construction activity;
b. Adescription of the intended sequence of major activities which disturb soils for major portions of the site (e.g. grubbing, excavation, grading),
c. Estimates of the total area of the site and the total area of the site that is expected to be disturbed by excavation, grading, or other activities;

d.  An estimate-of the runoff coefficient of the site after construction activities are completed and existing data describing the soil orthe quality of
any discharge from the site;

e. Asite map indicating drainage pattemns and approximate slopes anticipated before and after major grading activities, locations where vehicles
enter or exit the site and controls to prevent offsite sediment tracking, areas of soil disturbance, the location of major structural.and
nonstructural controls identified in the plan, the location of areas where stabilization practices are expected to occur, surface waters (including
wetlands), and locations where storm water is discharged to a surface water; and

f.  The name of the receiving water(s) and the ultimate receiving water(s), and areal extent of wetland acreage at the site.

2. Controls. Each plan shall include a description of appropriate controls that will be implemented at the construction site. The plan will clearly
describe for each major activity identified in paragraph D.1 above, appropriate controls and the timing during the construction process that the
controls will be implemented. (For example, perimeter controls for one portion of the site will be installed after the clearing and grubbing necessary
for installation of the measure, but before the clearing and grubbing for the remaining portions of the site. Perimeter controls will be actively
maintained until final stabilization of those portions of the site upward of the perimeter control. Temporary perimeter controls will be removed after
final stabilization). The description of controls shall address as-appropriate the following minimum components:
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Ercsion and Sediment Controls.

(i) Stabilization Practices. A description of interim and permanent stabilization practices, including site-specific scheduling of the
implementation of the practices. Site plans should ensure that existing vegetation is preserved where attainable and that disturbed
portions of the site are stabilized. Stabilization practices may include: temporary seeding, permanent seeding, muiching, geotextiles, sod
stabilization, vegetative buffer strips, protection of trees, preservation of mature vegetation, and other appropriate measures. A record of
the dates when major grading activities occur, when construction activities temporarily or permanently cease on a portion of the site, and
when stabilization measures are initiated shall be included in the plan. Except as provided in paragraphs (A) and (B) below, stabilization
measures shall be initiated as soon as practicable in portions of the site where construction activities have temporarily or permanently
ceased, but in no case more than 14 days after the construction activity in that portion of the site has temporarily or permanently ceased.

{A) Where the initiation of stabilization measures by the 14th day after construction activity temporary or permanently cease is
preciuded by snow cover, stabilization measures shall be initiated as soon as practicabie.

(B) Where construction activity will resume on a portion of the site within 21 dayé from when activities ceased, {e.g. the total time period
that construction activity is temporarily ceased is less than 21 days) then stabilization measures do not have to be initiated on that
portion of site by the 14th day after construction activity temporarily ceased.

(ii} Structural Practices. A description of structural practices to the degree attainable, to divert flows from exposed soils, store flows or
otherwise limit runoff and the discharge of pollutants from exposed areas of the site. Such practices may include silt fences, earth dikes,
drainage swales, sediment fraps, check dams, subsurface drains, pipe slope drains, level spreaders, storm drain inlet protection, rock
outlet protection, reinforced soil retaining systems, gabions, and temporary or permanent sediment basins. Structural practices should be
placed on upland soils to the degree attainable. The installation of these devices may be subject to Section 404 of the CWA.

(i) Best Management Practices for Impaired Waters. For any site which discharges directly to an impaired water identified in the
Agency's 303(d) listing for suspended solids, turbidity, or siltation the storm water pollution prevention plan shall be designed for a storm
event equal to or greater than.a 25-year 24-hourrainfall event. If required by federal regulations or the Hlinois Environmental Protection
Agency's lllinois Urban Manual, the storm water pollution prevention plan shall adhere to a more restrictive design criteria.

Storm Water Management. A description of measures that will be installed during the construction process to control pollutants in storm
water discharges that will occur-after construction operations have been completed. Structural measures should be placed on upland soils to
the degree attainable. The installation of these devices may be subjectto Section 404 6f the CWA. This permit only addresses the installation
of storm water management measures, and not the ultimate operation and maintenance of such structures after the construction activities
nave been completed and the site has undergone final stabilization. Permittees are responsible for only the installation and maintenance of
storm water management measures prior to final stabilization of the site, and are not responsible for maintenance after storm water discharges
associated with industrial activity have been eliminated fromthe site.

i) Such practices may include: storm water detention structures (including wet ponds); storm water retention structures; flow attenuation by
use of open vegetated swales and natural depressions; infiltration of runoff onsite; and sequential systems (which combine several
practices). The poliution prevention plan shall include an explanation of the technical basis used to select the practices to control
potiution where flows exceed predevelopment levels.

Velocity dissipation devices shall be placed at discharge locations and-along the length of any outfali channel as necessary to provide a
ron-erosive velocity flow from the structure to a water course so that the natural physical and biological characteristics and functions are
maintained and protected (e.g. maintenance of hydrologic conditions, such as the hydroperiod and hydrodynamics present prior to the
initiation of construction activities). .

{iiiy Unless otherwise specified in the lilinois Environmental Protection Agency's HNlinois Urban Manual, the storm water poliution prevention

/

plan shall be designed for a storm event equal to or greater than a 25-year 24-hour rainfall event.
Other Controls.

{iy Waste Disposal. No solid materials, including building materials, shall be discharged to Waters of the State, except as authorized by a
Section 404 permit.

(it The plan shall ensure and demonstrate compliance with applicable State and/or local waste disposal, sanitary sewer or septic system
regulations.

Approved State or Local Plans.

(i The management practices, controis and other provisions contained in the storm water poliution prevention plain must be at least as
protective as the requirements contained in lilinois Environmental Protection Agency's Hlinois Urban Manual, 2002. Facilities which
discharge storm water associated with construction site activities must include in their storm water pollution prevention plan procedures

" and requirements specified in applicable sediment and erosion site plans or storm water management plans approved by local officials.
Requirements specified in sedimentand erosion site plans or site permits or storm water management site plans or site permits approved
by local officials that are applicable to protecting surface water resources are, upon submittal of an NOI to be authorized to discharge
under this permit, incorporated by reference and are enforceable under this permit even if they are not specifically included in a storm
water pollution prevention plan required under this permit. This provision does not apply to provisions of master plans, comprehensive
plans, non-enforceable guideiines or technical guidance documents that are not identified in a specific plan or permit that is issued for the
construction site.

(i) Dischargers seeking alternative permit requirements are not authorized by this permit and shall submit an individual permit appication in
accordance with 40 CFR 122.26 at the address indicated in Part I1.D (Where to Submit) of this permit, along with a description of why
requirements in approved iocal plans or permits should not be applicable as a condition of an NPDES permit.
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Maintenance. A description of procedures to maintain in good and effective operating conditions vegetation, erosion and sediment controt

‘measures and other protective measures identified in the site plan.

Inspections. Qualified personnel (provided by the permittee) shall inspect disturbed areas of the construction site that have not been finally
stabilized, structural control measures, and locations where vehicles enter or exit the site at least once every seven calendar days and within 24
hours of the end of a storm that is 0.5 inches or greater or equivalent snowfall. Qualified personnel means a person knowledgeable in the principles
and practice of erosion and sediment controls, such as a licensed professional engineer or other knowledgeable person who possesses the skills to
assess conditions at the construction site that could impact storm water quality and to assess the effectiveness of any sediment and erosion controt
measures selected to control the quality of storm water discharges from the construction activities.

a. Disturbed areas and areas used for storage of materials that are exposed to precipitation shall be inspected for evidence of, or the potential
for, poliutants entering the drainage system. Erosion and sediment control measures identified in the plan shall be observed to ensure that
they are operating correctly. Where discharge locations or points are accessibie, they shall be inspected to ascertain whether erosion conirol
measures are effective in preventing significant impacts to receiving waters. Locations where vehicles enter or exit the site shall be inspected
for evidence of offsite sediment tracking.

b. Based on the results of the inspection, the description of potential pollutant sources identified in the plan in accordance with paragraph IV.D.1
(Site Description) of this permit and pollution prevention measures identified in the plan in accordance with paragraph IV.D.2 (Controis) of this
permit shall be revised as appropriate as soon as practicable after such inspection. Suchmodifications shall provide for timely implementation
of any changes to the plan within 7 calendar days following the inspection.

c. Areport summarizing the scope of the inspection, name(s) and qualifications of personnel making the inspection, the date(s) of the inspection,
major observations relating to the implementation of the storm water pollution prevention plan, and actions taken in accordance with paragraph
b above shall be made and retained as part of the storm water pollution prevention plan for atleast three years from the date that the permit
coverage expires or is terminated. The report shall be signed in accordance with Part VI.G (Signatory Requirements) of this permit.

d. The permittee shall complete and submit within 5 days an "Incidence of Noncompliance” (ION) report for any violation of the storm water
pollution prevention plan observed during an inspection conducted, including those not required by the Plan. Submission shall be on forms
provided by the Agency and include specific information on the cause of noncompliance, actions which were taken to prevent any further
causes of noncompliance, and a statement detailing any environmental impact which may have resuited from the noncompliance.

e. All reports of noncompliance shall be signed by a responsible authority as defined in Part V1.G (Signatory Requirements).
f. Al reports of noncompliance shall be mailed to the Agency at the following address:

lilinois Environmental Protection Agency
Division of Water Pollution Control
Compiliance Assurance Section
1021 North Grand Avenue East

~ Post Office Box 19276
Springfield, lllinois 62794-9276

Non-Storm Water Discharges - Except for flows from fire fighting activities, sources of non-storm water listed in paragraph 111.A.2 of this permit that
are combined with storm water discharges associated with industrial activity must be identified in the plan. The plan shall identify and insure the
implementation of appropriate poliution prevention measures for the non-storm water component(s) of the discharge.

;. Additional requirements for storm water discharge from industrial activities other than construction, including dedicated asphalt plants, and
dedicated concrete plants. - This permit may only authorize a storm water discharge associated with industrial activity from a construction site thatis
mixed with a storm water discharge from an industrial source other than construction, where:

1. The industrial source other than construction is located on the same site as the construction activity;

2. Storm water discharges associated with industrial activity from the areas of the site where construction activities are occurring are in compliance
with the terms of this permit; and

3. Storm water discharges associated with industria! activity from the areas of the site where industrial activity other than construction are occurring
(including storm water discharges from dedicated asphait plants (other than asphalt emulsion facilities) and dedicated concrete plants) are in
compliance with the terms, including applicable NOI or application requirements, of a different NPDES general permit or individual permit
authorizing such discharges.

Contractors.

1. The storm water pollution prevention plan must clearly identify for each measure identified in the plan, the contractor(s) or subcontractor(s) that will
implement the measure. All contractors and subcontractors identified in the plan must sign a copy of the certification statement in paragraph 2
below in accordance with Part VI.G (Signatory Requirements) of this permit. All certifications must be included in the storm water poliution
prevention plan except for owners that are acting as contractor.

3. Certification Statement. All contractors and subcontractors identified in a storm water pollution prevention plan in accordance with paragraph 1

above shall sign a copy of the following certification statement before conducting any professional service at the site identified in the storm water
pollution prevention plan:

"l certify under penalty of law that | understand the terms and conditions of the general National Pollutant Discharge Elimination System
(NPDES) permit (ILR10) that authorizes the storm water discharges associated with industrial activity from the construction site identified as
part of this certification.”

The certification mustinclude the name and title of the person providing the signature in accordance with Part VI.G of this permit; the name, address
‘and telephone number of the contracting firm; the address (or other identifying description) of the site; and the date the certification is made.
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P

 RETENTION OF RECORDS

1ne permittee shall retain copies of storm water poliution prevention plans and all reports and notices required by this permit, and records of ali data used
to complete the Notice of Intent to be covered by this permit, for a period of at least three years from the date that the permit coverage expires or is
terrinated. This period may be extended by request of the Agency at any time.

The permittee shall retain a copy of the storm water pollution prevention plan required by this permit at the construction site from the date of project
initiation {o the date of final stabilization.

Part VI. STANDARD PERMIT CONDITIONS

A

Duty to Comply.

cmittae must comply with all conditions of this permit. Any permit noncompliance constitutes a violation of Hlinois Environmental Protection Act
C¥WA and is grounds for enforcement action; for permit termination, revocation and reissuance, or modification; or for denial of a permit renewal
application.

inuation of the Expired General Permit. This permit expires five years from the date of issuance. An expired general permit continues in force
st uniil a new general permit or an individual permitis issued. Only those facilities authorized to discharge under the expiring general permit are
d by the continued permit. .

Need to halt or reduce activity nota defense. It shall notbeé a defense for a permittee in an enforcement action that it would have been necessary to
ait or reduce the permitied activity in order to maintain compliance with the conditions of this permit.

ate. The permittee shall take all reasonable steps to minimize or prevent any discharge in violation of this permit which has a reasonable
dversely affecting human health or the environment.

Duty to Provide information. The permittee shall furnish within a reasonable time to the Agency or local agency approving sediment and erosion
2, grading plans, or storm water management plans; or in the case of a storm water discharge associated with industrial activity which discharges
unitipal separate storm sewer system with an NPDES permit, to the municipal operator of the system, any information which is requested to
phiance with this permit. Upon request, the permittee shall also furnish to the Agency or local agency approving sediment and erosion
plans, or storm water management plans; or in the case of a storm water discharge associated with industrial activity which discharges

throuch a municipal separate storm sewer system with an NPDES permit, to the municipal operator of the system, copies of records required to be kept
by this permit.

~sher Information. When the permittee becomes aware that he or she failed to submit any relevant facts or submitted incorrect information in the Notice
v in any other report to the Agency, he or she shall promptly submit such facts or information.

atory Reguirements. All Notices of Intent, storm water pollution prevention plans, reports, certifications or information either submitted to the
Gy or the aperator of a large or medium municipal separate storm sewer system, or that this permit requires be maintained by the permittee, shall be

1. Al Netices of Intent shall be signed as follows:

Eor & corporation: by a responsible corporate officer. For the purpose of this section, a responsible corporate officer means: (1) a president,
E ary, treasurer, or vice-president of the corporation in charge of a principal business function, or any other person who performs similar
nolicy or decision-making functions for the corporation; or (2) the manager of one or more manufacturing, production or operating facilities
employing more than 250 persons or having gross annual sales or expenditures exceeding $25,000,000 {in second-quarter 1980 dollars) if
authority to sign documents has been assigned or delegated to the manager in accordance with corporate procedures;

5. For a parinership or sole proprietorship: by a general partner or the proprietor, respectively; or

For a municipality, State, Federal, or other public agency: by either a principal executive officer or ranking elected official. For purposes of this
section, a principal executive officer of a Federal agency includes (1) the chief executive officer of the agency, or {2) a senior executive officer
naving responsibility for the overall operations of a principal geographic unit of the agency.

O

2. Al reporis required by the permit and other information requested by the Agency shall be signed by a person described above or by a duly
authorized representative of that person. A person is a duly authorized representative only if:

2. The authorization is made in writing by a person described above and submitted to the Agency.

The auihorization specifies either an individual or a position having responsibility for the overall operation of the regulated facility or activity,
such as the position of manager, operator, superintendent, or position of equivalent responsibility or an individual or position having overall
responsibility for environmental matters for the company. (A duly authorized representative may thus be either a named individual or any
individual occupying a named position). .

¢. Changes to authorization. If an authorization under paragraph 1.C (Authorization) is no longer accurate because a different individual or
position has responsibility for the overall operation of the construction site, a new authorization satisfying the requirements of paragraph 1.C
must be submitted to the Agency prior to or together with any reports, information, or applications to be signed by an authorized representative.

4. Certification. Any person signing documents under this Part shall make the following certification:

"} certify under penalty of faw that this document and all attachments were prepared under my direction or supervision in accordance with
= system designed to assure that qualified personnel properly gathered and evaluated the information submitted. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for gathering the information, the information
submnitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for
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: submitting false information, including the possibility of fine and imprisonment for knowing violations.”
v “alties for Falsification of Reports. Section 309(c)(4) of the Clean Water Act provides that any person who knowingly makes any false material
.ement, representation, or certification in any record or other document submitted or required to be maintained under this permit, including reports of
compliance or noncompliance shall, upon conviction, be punished by a fine of not more than $10,000, or by imprisonment for not more than 2 years, or by
both. Section 44(j}(4) and (5) of the Environmental Protection Act provides that any person who knowingly makes any false statement, representation, or
certification in an application form, or form perfaining to a NPDES permit commits a Class A misdemeanor, and in addition to any other penalties
provided by law is subject to a fine not to exceed $10,000 for each day of violation. o

. Penalties for Faisification of Monitoring Systems. The CWA provides that any person who falsifies, tampers with, or knowingly renders inaccurate
any monitoring device or method required to be maintained under this permit shall, upon conviction, be punished by fines and imprisonment described in
Section 309 of the CWA. The Environmental Protection Act provides that any person who knowingly renders inaccurate any monitoring device or record
required in connection with any NPDES permit or with any discharge which is subject to the provisions of subsection {f) of Section 12 of the Act commits
a Class A misdemeanor, and in addition to any other penalties provided by law is subject to a fine not to exceed $10,000 for each day of violation.

). Oiland Hazardous Substance Liability. Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee
from any responsibilities, liabilities, or penalties to which the permittee is or may be subject under section 311 of the CWA.

K. Property Rights. The issuance of this permit does not convey any property rights of any sort, nor any exclusive privileges, nor does it authorize any
injury to private property nor any invasion of personal rights, -nor any infringement of Federal, State or tocal laws or regulations.

L. Severability. The provisions of this permit are severable, and if any provision of this permit, or the application of any provision of this permit to any
circurnstance, is held invalid, the application of such provision to other circumstances, and the remainder of this permit shall not be affected thereby.

M. Transfers. This permit is not transferable to any person except after notice o the Agency. The Agency may require the discharger to apply for and
obtain an individual NPDES permit as stated in Part 1.C (Authorization).

N. Requiring a1 individual Permit or an Alternative General Permit.

1. The Agency may require any person authorized by this permit to apply for and/or obtain either an individual NPDES permit or an alternative
NPDES general permit. Any interested person may petition the Agency to take action under this paragraph. Where the Agency requires a
discharger authorized to discharge under this permit to apply for an individual NPDES permit, the Agency shall notify the discharger in writing that
a permit application is required. This notification shall include a brief statement of the reasons for this decision, an application form, a statement
setting = deadline for the discharger to file the application, and a statement that on the effective date of the individual NPDES pemmit or the
alternative general permit as it applies to the individual permittee, coverage under this general permit shall automatically terminate. Applications
shall be submitted to the Agency indicated in Part [1.D (Where to Submit) of this permit. The Agency may grant additional time to submit the
application upon request of the applicant. If a discharger fails to submitin a timely manneran individual NPDES permit-application as required by
the Agency under this paragraph, then the applicability of this permit to the individual NPDES permittee is automatically terminated at the end of
the day specified by the Agency for application submittal. The Agency may require an individual NPDES permit based on:

a. information received which indicates the receiving water may be of particular biological significance pursuant to 35 . Adm. Code
302.105(d)(6); .

‘ b. whether the receiving waters are impaired waters for suspended solids, turbidity or siltation as identified by the Agency’s 303(d) listing;
¢. size of construction site, proximity of site to the receiving strea'rﬁ, etc.
The Agency may also require monitoring of any storm water discharge from any site to determine whether an individual permit is required.
2. Any discharger authorized by this permit may request to be excluded from the coverage of this permit by applying for an individual permit. In such
permittee shall submit an individual application in accordance with the requirements of 40 CFR 122.26(c)(1)(ii), with reasons supporting

aquest, to the Agency at the address indicated in Part IL.D (Where to Submit) of this permit. The request may be granted by issuance of any
individual permit or an alternative general permit if the reasons cited by the permittee are adequate to support the request.

3. When an individual NPDES permit is issued to a discharger otherwise subject to this permit, or the discharger is authorized to discharge under an
alternative NPDES general permit, the applicability of this permit to the individual NPDES permittee is automatically terminated on the effective date
of the individual permit or the date of authorization of coverage under the alternative general permit, whichever the case may be. When an
indivicual NPDES permit is denied to a discharger otherwise subject to this permit, or the discharger is denied for coverage under an alternative
NPDES general permit, the applicability of this permit to the individual NPDES permittee remains in effect, unless otherwise specified by the
Agency. : :

0. State/Environmental Laws. No condition of this permit shall release the permittee from any responsibility or requirements under other environmental.
statutes or regulations. ’

P. Proper Operation and Maintenance. The permittee shall at all times properly operate and maintain ali facilities and systems of treatment and control
(and related appurtenances) which are installed or used by the permittee to achieve compliance with the conditions of this permit and with the
requirernents of storm water poliution prevention plans. Proper operation and maintenance also includes adequate laboratory controls and appropriate
quality assurance procedures. Proper operation and maintenance requires the operation of backup or auxiliary facilities or similar systems, installed by a
permittee only when necessary to achieve compliance with the conditions of the permit.

Q. Inspection and Entry. The permittee shall aliow the IEPA, or an authorized representative upon presentation of credentials and other documents as.
may be required by law, to: ’

. Enter upon the permittee's premises where a regulated facility or activity is located -or conducted, or where records must be kept under the
conditions of this permit;

2. Have access to and copy at reasonable times, any records that must be kept under the conditions of this permit;
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3. Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), practices, or operations regutated or required
. under this permit; and .

4. Sample or monitor at reasonable times, for the purposes of assuring permit compliance or as otherwise authorized by the Clean Water Act, any
substances or parameters at any location.

Permit Actions. This permit may be modified, revoked and reissued, or terminated for cause. The filing of a request by the permittee for a permit
modification, revocation and reissuance, or termination, or a notification of planned changes or anticipated noncompliance does not stay any permit
condition.

Part VIl. REOPENER CLAUSE

A

If there is evidence indicating potential or realized impacts on water quality due to any storm water discharge associated with industrial activity covered by
this permit, the discharger may be required to obtain an individual permit or an alternative general permitin accordance with Part 1.C (Authorization) of
this permit or the permit may be modified to include different limitations and/or requirements.

Permit modification or revocation will be conducted according to provisions of 35 lll. Adm. Code, Subtitle C, Chapter | and the provisions of 40 CFR
122,62, 122.63, 122.64 and 124.5 and any other applicable public participation procedures.

The Agency wii reopen and modify this permit under the following circumstances:
1. the U.S. EPA amends its regulations concerning public participation;

2. acourtof competent jurisdiction binding in the State of lllinois or the 7™ Circuitissues an order necessitating a modification of public participation for
general permits; of

3. toincorporate federally required modifications to the substantive requirements of this permit.

Part Viil. DEFINITIONS

"Agency” means the lfinois Environmental Protection Agency.

“Best Management Practices” ("BMPs”) means schedules of activities, prohibitions of practices, maintenance procedures, and other management

practices tc prevent or reduce the pollution of waters of the United States. BMPs also include treatment requirements, operating procedures, and
practices to conirol plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from raw material storage.

“ommencement of Construction” - The initial disturbance of soils associated with clearing, grading, or excavating activities or other construction
ivities.

"CWA" means Clean Water Act {formerly referred to as the Federal Water Pollution Control Act or Federal Water Pollution Control Act Amendments of
1972) Pub.L. $2-500, as amended Pub. L. 95-217, Pub. L. 95-576, Pub. L. (96-483 and Pub. L. 97-117, 33 U.5.C. 1251 et.seq.)

"Dedicated portable asphalt plant” - A portable asphalt plant that is located on or contiguous to a construction site and that provides asphalt only to the
construction site that the plant is located on or adjacent to. The term dedicated portable asphalt plant does not include facilities that are subject to the
asphalt emulsion effluent limitation guideline at 40 CFR 443.

"Dedicated portable concrete plant” - A portable concrete plant that is located on or contiguous to a construction site and that provides concrete only to
the construction site that the ptant is located on or adjacent to.

sand or gravel operation” - An operation that produces sand and/or gravel for a single construction project.
ans the Director of the liinois Environmental Protection Agency or an authorized representative.

"Dedicated
"Director”

e

"Final Stabilization” means that alf soil disturbing activities at the site have been completed, and that a uniform perennial vegetative cover with a density
of 70% the cover for unpaved areas and areas not covered by permanent structures has been established or equivalent stabilization measures (such as

the use of riprap, gabions or geotextiles) have been employed.

L arge and Medium municipal separate storm sewer system” means all municipal separate storm sewers that are either:

() Located in anincorporated place (city) with a population of 100,000 or more as determined by the latest Decennial Census by the Bureau of Census

{these cities are listed in Appendices F and G of 40 CFR Part 122); or

(i) Located in the counties with unincorporated urbanized populations of 100,000 or more, except municipal separate storm sewers that are located in
the incorporated piaces, townships or towns within such counties (these counties are listed in Appendices H and | of 40 CFR Part 122); or

(i) Owned or operated by a municipality other than those described in paragraph (i) or (i) and that are designated by the Director as part of the large or
medium municipal separate storm sewer system.

"NOI" means notice of intent to be covered by this permit (see Part Il of this permit.)
*Point Source” means any discernible, confined, and discrete conveyance, including but not limited to, any pipe, ditch, channel, tunnel, conduit, weli,

discrele fissure, container, rofling stock, concentrated animal feeding operation, landfill leachate collection system, vessel or other floating craft from
which poltutanis are or may be discharges. This term does not include return flows from irrigated agriculture or agricultural storm water runoff.

"Storm V

ter* means storm water runoff, snow melt runoff, and surface runoff and drainage.
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"Storm Water Associated with Industrial Activity™ means the discharge from any conveyance which is used for collecting and conveying storm water and
‘sh is directly related to manufacturing, processing or raw materials storage areas at an industrial plant. The term does not include discharges from
ities or activities excluded from the NPDES program. For the categories of industries identified in subparagraphs (i) through (x) of this subsection,
wie term includes, but is not limited to, storm water discharges from industrial plant yards; immediate access roads and rail lines used or traveled by
cartiers of raw materials, manufactured products, waste material, or by-products used or created by the facility; material handling sites; refuse sites; sites
used for the application or disposal of process waste waters (as defined at40 CFR 401); sites used for the storage and maintenance of material handling
equipment; sites used for residual treatment, storage, or disposal; shipping and receiving areas; manufacturing buildings; storage areas (including tank
farms) for raw materials, and intermediate and finished products; and areas where industrial activity has taken place in the past and significant materials
remain and are exposed to storm water. For the categories of industries identified in subparagraph (xi), the term includes only storm water discharges
from all areas listed in the previous sentence {except access roads) where material handling equipment or activities, raw materials, intermediate
products, final products, waste materials, by-products, or industrial machinery are exposed to storm water. For the purposes of this paragraph, material
handling activities include the: storage, loading and unloading, transporiation, or conveyance of any raw material, intermediate product, finished product,
by-product or waste product. The term excludes areas{ocated on plant lands separate from the plant's industrial activities, such as office buildings and
accompanying parking lots as long as the drainage from the excluded areas is not mixed with storm water drained from the above described areas.
Industrial facilities (including industrial facilities that are Federally or municipally owned or operated that meet the description of the facilities listed in this
paragraph (i)- (xi)) include those facilities designated under 40 CFR 122.26(a)(1)(v). The following categories of facilities are considered to be engaging
in "industrial activity” for purposes of this subsection:

(i) Facilities subject to storm water effluent limitations guidelines, new source performance standards, or toxic poliutant effluent standards under 40
CFR Subchapter N (except facilities with toxic pollutant effluent standards which are exempted under category (xi) of this paragraph);

(i) Facilities classified as Standard Industrial Classifications 24 (except 2434), 26 (except 265 and 267), 28, 29, 311, 32, 33, 3441, 373;

(iii) Facilities classified as Standard Industrial Classifications 10 through 14 (mineral industry) including active or inactive mining operations {(except for
areas of coal mining operations meeting the definition of a reclamation area under 40 CFR 434.11(l)) and oil and gas expioration, production,
processing, or treatment operations, or transmission facilities that discharge storm water contaminated by contact with or that has come into contact
with, any overburden, raw material, intermediate products, finished products, byproducts or waste products located on the site of such operations;
inactive mining operations are mining sites that are not being actively mined, but which have an identifiable owner/operator;

(iv) Hazardous waste treatment, storage, or disposal facilities, including those that are operating under interim status or a permit under Subtitle C of
RCRA;

(v) Landfills, land application sites, and open dumps that have received any industrial wastes (waste that is received from any of the facilities described
under this subsection) including those that are subject to regulation under Subtitie D of RCRA;

(vi) Facilities involved in the recycling of materials, including metal scrapyards, battery reclaimers, salvage yards, and automobile junkyards, including
but fimited to those classified as Standard Industrial Classification 5015 and 5093;

,  Steam electric power generating facilities, including coal handling sites;

{viii) Transportation facilities classified as Standard Industrial Classifications 40, 41, 42, 44, and 45 which have vehicle maintenance shops, equipment
cleaning operations, or airport deicing operations. Only those portions of the facility that are either invoived in vehicle maintenance (including
vehicle rehabilitation, mechanical repairs, painting, fueling, and fubrication), equipment cleaning operations, airport deicing operations, or which are
otherwise identified under subparagraphs (i)-(vii) or (ix)-(xi) of this subsection are associated with industrial activity; .

(ix) Treatment works treating domestic sewage or any other sewage sludge or wastewater treatment device or system, used in the storage treatment,
recycling, and rectamation of municipal or domestic sewage, including land dedicated to the disposal of sewage sludge that are located within the
confines of the facility, with a design flow of 1.0 mgd or more, or required to have an approved pretreatment program under 40 CFR 403. Not
included are farm lands, domestic gardens or lands used for siudge management where sludge is beneficially reused and which are not physically
located in the confines of the facility, or areas that are in compliance with 40 CFR 503;

(x) Construction activity including clearing, grading and excavation activities-except: operations that result in the disturbance of less than one acre of
total land area which are not part of a larger common plan of development or sale uniess otherwise designated by the Agency pursuant to Part
LB.1.

{xi) Facilities under Standard Industrial Classifications 20, 21, 22, 23, 2434, 25, 265, 267, 27, 283, 31 (except 311), 34 (except 344 1), 35, 36, 37 (except
373), 38, 39, 4221-25, (and which are not otherwise included within categories (i)-(x)).

"Waters" mean all accumulations of water, surface and underground, natural, and artificial, public and private, or paris thereof, which are wholly or
partially within, flow through, or border upon the State of Hlinois, except that sewers and treatment works are not included except as specially mentioned;
provided, that nothing herein contained shall authorize the use of natural or otherwise protected waters as sewers or treatment works except that
in-stream aeration under Agency permit is allowable.

1LR10 05/03 bah.doc



PDC Technical Services, Inc.

May 10, 2007 PDC Project No. 91-0118

Mr. Richard Pinneo

Division of Water Pollution Control — Permit Section
iilinois Environmental Protection Agency

1021 North Grand Avenue

PO Box 19276

Springfield, Illinois 62702

Re: Modification to Existing General NPDES Permit No. ILR000312 to Discharge Storm Water
Associated with Industrial Activity
Clinton Landfill, Inc.
DeWitt County

Dear Mr. Pinneo:

On February 25, 2005, Clinton Landfill, Inc. (CLI) submitted to the Agency an application for an
Individual NPDES Permit to Discharge Storm Water Associated with Industrial Activity at Clinton
Landfill No. 3. That application is still pending and it is our understanding that the individual permit

1 not be issued by the end of 2007. Therefore, since CLI anticipates operating the landfill by the end
5 year, we are submitting a Notice of Intent to revise CLI’s existing General NPDES Permit No.
00312. General NPDES Permit No. ILR000312 was previously issued to CLI for Clinton Landfill
. 2, which is located adjacent to Clinton Landfill No. 3 (see drawings included with Attachment 1).
uction activities for Clinton Landfill No. 3 are authorized under General NPDES Permit No.
5269, which is consistent with the Notice of Intent submitted to the Agency on April 22, 2004.

Indusirial activities at Clinton Landfill No. 3 will be essentially identical to those which have historically
occurred at Clinton Landfill No. 2, and will include:

e  Weighing trucks hauling non-hazardous wastes to the landfill,
e Spreading, grading, compacting, and covering wastes inside the active landfill cell,

e Extracting leachate and either recirculating it back into the landfill via an underground piping
system, or storing it in a storage tank,

« Transferring leachate from the storage tank to tanker trucks for transporting to a permitted
wastewater treatment facility for treatment and discharge under a separate permit,

e Extracting and controlling landfill gas via a flare and/or gas-to-energy conversion system, and
¢ Equipment fueling and maintenance.

industrial equipment that will be exposed to storm water include:

4700 North Sterling Avenue; Peoriq, [llinois 61615
P.O. Box 9071, Peoriq, Iilinois 61612-9071
(309) 676-4893, (Fax) 672-2726

100% recycled paper



Notice of Intent to Modify NPDES Permit No. ILR000312 PDC Project No. 91-0118

Clinton Landfill No. 3 May 10, 2007
DeWitt County, lllinois Page 2

e Earthmoving equipment (e.g. bulldozers, hydraulic excavators, scrapers, dump trucks,
compactors, etc.), :

e Waste compactor equipment,
e Landfill gas flare station (electric motors, blower, controls, and flare), and
*  Above-ground fuel storage tanks.

Additional details are provided in Attachment 1.

Since this applicatidn is a modification to an existing permit, it is our understanding that a permit
application fee is not required.

We trust that this letter and attachments provide the information needed to modify the existing permit.
Please contact Mr. Bill Bicher or the undersigned at 309-676-4893 extensions 217 and 216, respectively,
if you have any questions, comments, or if any addition information is required.

Sincerely,

PDC Technical Services, Inc.
111. Professional Design Firm 184-001145

& TH

George L. Armstrong, P.E.
-Vice President — Engineering and Consulting Services

Enclosure: Notice of Intent
Attachment 1

cc: Ron Edwards, Gary Yaste
file copy

t:\projects\91-118 cli\permit applications\cli #3 sw npdes\general storm water permit mod.doc
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

NOTICE OF INTENT (NOI)
FOR
GENERAL PERMIT TO DISCHARGE STORM WATER
ASSOCIATED WITH INDUSTRIAL ACTIVITY
(EXCLUDING CONSTRUCTION ACTIVITY)

OWNER/OPERATOR INFORMATION

LAST FIRST MIDDLE INITIAL (OR COMPANY NAME] | OWNER TYPE:
NAME: : Clinton Landfill, Inc. " private
P.O. Box 9071
TCONTACT - TELEPHONE AREA CODE NUMBER
‘ ‘Ron Edwards, Vice President NUMBER: 300 676-4893
FACILITY/SITE INFORMATION |
g@wc I [CINEW SITE [ JRENEWAL CHANGE OF INFORMATION TO GENERAL NPDES PERMIT NO.: ILRo0 312
| e Ciinton Landfill, Inc. OTHER NP ks | ILR1052969
FACILITY ’ - TELEPHONE AREA CODE NUMBER
Locarion; | J-S- Route 51 South NUMBER: 217 935-8028
- DEG. MIN. SEC. DEG. MIN. SEC.
CITY:  Clinton ST: I 2p: 61727 LATITUDE: 40 06 47 LONGITUDE: 88 57 07
COUNTY: 1 DeWWitt : SECTION: | 10,11,14,15 | TOWNSHIP: | 19N RANGE: | 02E
SiC OR DESIGNATED PRIMARY 2ND 3RD 4TH
BCTIVITY CODE(S): 4953

STORN WATER POLLUTION PREVENTION PLAN COMPLETED  [/] YES [[JNO (IF NO, SEPARATE NOTIFICATION REQUIRED TO
ERCY PRIOR TO COVERAGE LETTER SENT BY AGENCY)

ECEIVING WATER INFORMATION

SOES YOUR STORM WATER DISCHARGE DIRECTLY TO: OWNER OF STORM SEWER
i WATER OF THE STATE OR [ STORMSEWER | SYSTEM

& 3F CLOSEST RECEIVING WATER: | salt Creek

SUANTITATIVE DATA CURRENTLY EXIST WHICH DESCRIBES THE CONCENTRATION OF POLLUTANTS IN THE STORM WATER
aroest  YES Ono

ADDITIONAL INFORMATION

£ LIST OF MATERIAL HANDLING ACTIVITIES, RAW MATERIALS, INTERMEDIATE PRODUCTS, FINAL PRODUCTS, WASTE
1215, BY-PRODUCTS OR INDUSTRIAL MACHINERY THAT IS EXPOSED TO STORMWATER.

ATTACH A LIST IF YOU HAVE OTHER INDUSTRIAL ACTIVITIES TAKING PLACE AT YOUR FACILITY NOT COVERED BY THE ABOVE SIC
CODESL. )

FORM 2-F ATTACHED 1Yes I No (SEE INSTRUCTIONS)

| certify under penalty of law that this document and all attachments were prepared under my direction and supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person of persens who manage this system, or those persons directly responsible for gathering the information, the information submitted
iz, 3o the best of my knowledge and belief, true, accurate, and complete. | am aware that there are significant penaities for submitting false
information, including the possibility of fine and imprisonment. In addition, 1 certify that the provisions of the permit, including the
development and implementation of a storm water pollution prevention plan and a monitoring program plan, will be complied with. 1 also
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ATTACHMENT No. 1
Application for Permit to Discharge Storm Water Associated with Industrial Activity
Clinton Landfill No.3

Clinton Landfiil No. 3 is a municipal and nonhazardous special waste landfill that is expected to
begin operations during 2007. A description of the various site activities, identification of
expected significant materials that will be treated, stored or disposed in a manner to allow
exposure to storm water, and a description of the storm water controls for each facility area are
provided below.

Landfill Areas

The facility location is shown on Drawing NPDES-1; existing site topography is shown on
Drawing NPDES-2, Drawing NPDES-3 illustrates the landfill floor; Drawing NPDES-4
illustrates the final cover grades, outfalls that will receive run-off from areas with industrial
activities, and drainage areas contributing to each outfall.

Wastes will be transported in covered trucks to the active disposal area within the landfill cell.
The waste materials will then be discharged at the active disposal area, graded, and compacted.
The waste will be covered at the end of each operating day with at least 6-inches of clean soil or a
geotextile specifically designed for landfill cover. The “daily cover” will be thickened to at least
12-inches of clean soil in areas where waste placement will not occur for 60 days or more. Final
cover, which includes a geomembrane beneath 3 feet of clean soil, will be placed over the landfill
in stages as portions of the landfill have been filled to the maximum grades allowed. The final
cover will be vegetated with grass.

The daily, intermediate and final covers ensure that storm water only contacts waste within the
active disposal area. The active disposal area will be limited to less than % acre within the
tandfill cell. During wet weather, earth berms constructed of clean soil will be placed along the
perimeter of the active disposal area to prevent run-off and to minimize run-on. Contact storm
water (i.e. storm water that contacts waste) will be allowed to infiltrate into the landfill.
Infiltration water that percolates through the waste will be collected as leachate. Leachate will
oither be recirculated back into the landfill via underground piping, recirculated into the adjacent
Clinton Landfill No. 2, or pumped through buried piping to the underground storage tank (UST)
at the Operations Area. Excess leachate that cannot be recirculated will be hauled by tanker truck
1o a permitted wastewater treatment facility for treatment and discharge. These storm water and
leachate management procedures ensure that storm water that contacts waste does not run off the
facility.

The landfill will be developed in phases (see Phasing Plan, Drawing NPDES-5). As shown on
Drawings NPDES-3 and NPDES-4, the landfill will be surrounded by a perimeter ditch. This
ditch will drain storm water to one of three sediment basins as shown. The landfill floor will be
founded approximately 20 to 60 feet below the existing ground surface. During all phases of
operations, except near the end of the last phase, at least some run-off from the covered landfill
will drain to a temporary sump constructed at the botiom of the excavation. Water that collects in
the temporary sump will either be allowed to clear, then discharged by pumping, or will be
pumped from the temporary sump into one of the three sediment basins.

Approximately the western one-half of Sediment Basin A will be constructed prior to beginning
waste placement in Phase 1, and will be used to collect all storm water run-off from Phase 1. The
remaining portion of Sediment Basin A will be constructed prior to beginning waste placement in

Attachment No. 1 — Application for Permit to Discharge Storm Water February 2005
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Phase 2. Run-off from landfill development Phases 1 through 4, and a portion of Phases 5 and 6
will drain into Sediment Basin A. Run-off from a portion of landfill development Phase 5, and
from Phases 7, 9, and 11 will drain into Sediment Basin B. Run-off from a portion of landfill
development Phase 6, and from Phases 8, 10, and 12 will drain into Sediment Basin C.

The sediment basins are designed with valved primary outlets. Each of the three sediment basins
at this facility has sufficient capacity below the emergency spillway to retain all run-off from
their contributing drainage area resulting from the 25-year, 24-hour storm, plus sediment storage.
The emergency spillways are designed to pass the peak flow from the 100-year storm. Sediment
Basin A discharges to Outfall No. 1; Sediment Basin B discharges to Outfall No. 2 and Sediment
Basin C discharges to Outfall No. 3. Details of the Sediment Basin A outlet works are shown on
Drawing NPDES-6. The outlet works for Sediment Basins B and C are similar to that shown on
Drawing NPDES-6.

The sediment basin primary outlet works discharge valve will typically remain closed. The
discharge valve will only be opened to drain the sediment basin after water retained in the
sediment basin has visually cleared of sediment. The primary outlet works are designed to drain
" the full basin capacity within 48 hours. The valve will be closed again after the basin is drained.

Sediment that accumulates in the sediment basins will be removed on an as-needed basis.
Removed sediment will be used as landfill cover, or will be stockpiled within an area exhibiting
sediment controls such as silt fences, filter strips, sediment traps, etc.

Landfill equipment typically will be refueled directly from a tanker truck positioned within the
jandfill waste boundary. Any fuel spillage would be fully contained by the sediment basins and
will be promptly removed and properly disposed.

Shop Area

The Shop Area includes the maintenance building/scale house/office, parking areas, fuel storage,
and refueling area. The ground surface at the Shop Area will be either under roof, paved,
graveled, or vegetated with grass. Most of the run-off from the Shop Area will discharge into a
grassed swale at Outfall No. 4 located northeast of the Shop Area. This grassed swale discharges
to an unnamed tributary to Salt Creek.

Fuel (gasoline and diesel fuel) will be stored in double-wall aboveground storage tanks. Any
spills or leaks of fuel will be promptly cleaned up and properly disposed.

Operations Area

The Operations Area includes the landfill gas flare station and leachate storage/load-out facility.

The ground surface at the Operations Area is either paved, graveled, or vegetated with grass.

Run-off from the Operations Area except the leachate load-out pad flows into Sediment Basin A
- and discharges to an unnamed tributary to Salt Creek at Outfall No. 1.

Waste materials will be removed from the landfill equipment prior to moving the equipment from
the landfill area for maintenance. The removed waste materials will then be properly disposed in
the jandfill. Additional cleaning, which might include brushing and pressure washing with clear
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water (i.e. no detergents) will then be performed on a graveled or paved surface within the
Operations Area. Any debris or significant amounts of mud resulting from equipment cleaning
will be removed and properly disposed. Equipment washing will be conducted in a manner such
as to not cause erosion of the ground surface.

Most equipment maintenance will be conducted inside the maintenance building; however, some
maintenance might be performed anywhere within the property. Any spills or leaks of equipment
fluids (i.e. oil, grease, fuel, coolant, etc.) will promptly be cleaned up and properly disposed. All
virgin and used equipment fluids will be stored inside the maintenance building.

As previously described, excess leachate (which includes condensate that collects in the landfill
gas collection system) will be pumped via buried double-wall piping to the UST. Accumulated
leachate will be pumped from the UST to a tanker truck for offsite treatment and disposal. The
leachate transfer will occur on a concrete containment pad (“Leachate Load-Out Pad”). The
containment pad will be fitted with a storm water sump. Two valved buried pipes will be
connectedto the sump. One pipe, referred to as the leachate return, drains to the UST. The other
pipe will be used to discharge clean storm water to Outfall No. 5. Prior to transferring leachate,
the storm water valve will be closed and the leachate return valve will be opened to ensure that
any spillage drains directly to the UST. Al spilled leachate and residues will be removed from
the slab and sump prior to reopening the storm water drain valve.

J:-\projects\91-118 cli\permit applications\cli #3 sw npdes\form 2f attachment cl no. 3.doc
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